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In this issue: ‘‘The Moore School of Electrical Engineering’ 
By Prof. C. E. CLEWELL eee 


HE U-RE-LITE is an appliance WHICH 
ELIMINATES THE DELAYS, ANNOY- 
ANCES AND CONTINUED EXPENSE 

INCIDENT UPON THE BLOWING OF FUSES. 
It is an I-T-E CIRCUIT BRE/ KER enclosed with- 
in a specially constructed steel case, from the front 
of which projects a convenient operating handle. 


THE -INITIAL COST OF THE U-RE-LITE 
THE ONLY COST! It not only gives 100% pro- 
tection to the motor or lighting circuit, but it also 
protects the employee from coming into contact 
with live parts. The U-RE-LITE automatically 
opens the circuit at a predetermined point or when- 
ever there is a short circuit or overload on the line. 
It can be closed again in a jiffy by any man, woman 
or child. Simply turn the handle: 


First to the left, then to the right, 
Turn the handle, and U-RE-LITE 


U-RE-LITE! Den’t call for your electrician. 
YOU DO IT! 


Whether your service is 550 Volts A. C., or 250 Volts D. C., whether 
your motors are 2(0 H. P. at the former voltage or 300 H. P. at the 
latter, we have the U-Re-Lite to fit your needs. 


fab toae 
an 


FUSES ARE GOOD UNTIL USED! THE U-RE-LITE IS GOOD 
NOT ONLY “UNTIL USED” BUT FOREVER APITERI; EUF 
THAT'S NOT HALF OUR STORY:=..175 tie Oso 1 Pace 
DUCTION THAT COUNTS. WRITE FOR CATALOG. 
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The Chicago Temple 
Chicago, Illinois 


HOLABIRD & ROCHE, 
Architects 


Drawn by Hugh Ferriss 


“Building 
a Picture” 


a Fah 55 © 0. &. co. 


HERE the architeéts envisioned a picture, saw the modern office building in 
terms of the great art of the Middle Ages—and the result is a demonstration 
that the utilitarian Struéture, the modern office build’ng of commerce may be as 
pidturesque as it is practical. Vision, imagination, courage and practical ingenuity 
in stylistic adaptation have enabled the architects of this country to astonish the 
world with their achievements of today and their promise of tomorrow. 


Certainly modern invention—modern engineering skill and organization, will 
ptove more than equal to the demands of the architecture of the future, 


3 tS Biondi oon 4d Ge RK Cue at POA NY 


Offices in all Principal Cities of the World 
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I. P. Morris Hydraulic 


Richmond and Norris Sts., Philadelphia 


urbines 


The Wm. Cramp & Sons Ship & Engine Building Co. 


THE HIGHEST POWERED PRIME MOVERS IN THE WORLD 
One of Two 70,000 Horse Power Turbines 


| 
| 
| for 
| 


The Niagara Falls Power Company 


Assembled in Shop 


ASSOCIATED COMPANIES: 


Head 213.5 ft. Speed 107 R. P. M. 


The Pelton Water Wheel Co., San Francisco and New York 


Dominion Engineering Works, Ltd., Montreal, Canadian Licensees 
M. Hilpert & Co., Rio de Janeiro, Brazilian Licensees 


to 


Please mention THE TOWNE SCIENTIFIC SCHOOL JOURNAL when patronizing advertisers 


i, Loli 


ES 


UNDER A NEW ROOF 
—The M. J. Dougherty Organization 


is now housed in their new quarters which take in a full 
city block from 24th Street to 25th Street, and from Wash- 
ington Avenue to Ellsworth Street, in Philadelphia. These 
increased facilities for the fabrication of piping of every de- 
sign enable us to offer you prices and deliveries which have 
never before been possible with our smaller factory. You 
are assured that increasing our output will not have any 
effect on its quality. We propose by the more efficiznt 
methods that are now possible to even outdo the high stan- 
dard of our work in the past. We can handle your entire 
installation from the time you conceive it until it 13 a finished 
M. J. D. product, or we can co-operate with your enginzers, 
fabricating and erecting the piping in accordance with your 
plans, or we can furnish material only. 

Let us help you save money on coal. No obligation involved 
by asking us to furnish you a cost estimate. 


Write now for 
Bulletin T.S.-2] 


* PIPING FABRICATORS & CONTRACTORS 


FACTORY & MAIN OFFICES—25th. & WASHINGTON AVE. PHILA. PA. 
25 431d. Street 521 Hurt Building 112%. Ae 
7 (tlanta 


ew York Ala: 


Chicago 


WS 


/ 


The above 

illustrates a 

recent bird’s 

eye of the 

new M. J. D. 

Plant. It shows 

to advantage 

not only our 

vast possibilities 

for fabricating 

pipe of any dimen- 

sions, but likewise 

our facilities for in- 

coming and outgo- 

ing carload  ship- 
ments. 

Encircling the view of 

the new plant you see 

a cut-away drawing of 

our Square Lap Joint 

which is universally rec- 

ognized as the correct 

method of joining pipe. 

Note particularly the 

square corner on the lap. 
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The Towne Scientific School 


1875 


COURSES IN 
CHEMISTRY CIVIL ENGINEERING 
CHEMICAL ENGINEERING MECHANICAL ENGINEERING 


For general information relating to the Towne 
Scientific School, address 


JOHN FRAZER, DEAN 
Engineering Building, University of Pennsylvania, Philadelphia, Pa. 


For special information relating to individual courses 
write as follows: 


For the Courses in Chemistry and Chemical For the Course in Civil Engineering 
Engineering Pror. E. T. GRANDLIENARD, Acting Director 


Pror. WALTER T. Taccart, Director Engineering Building, University of Pennsylvania 


: : ; : For the Course in Mechanical Engineering 
John Harrison Laboratory of Chemistry, University Pror. RoBeRT H. FERNALD, Director 
of Pennsylvania Engineering Building, University of Pennsylvania 


The Moore Sehual of Electrical Engineering 


1923 


COURSE IN 
ELECTRICAL ENGINEERING 


For information relating to the Moore School of 
Electrical Engineering, address 


HAROLD PENDER, DEAN 


Engineering Building, University of Pennsylvania 
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Pasteur (hemical Apparatus for University 


DR. JOSIAH H. PENNIMAN DR. EDGAR F. SMITH M. MAURICE PAILLARD J. HARTLEY MERRICK 


EXAMINING PASTEUR CHEMICAL APPARATUS IN DEAN FRAZER’S OFFICE 


HE University of Pennsylvania ts the agency through which several pieces of chemical apparatus 

used by the famous scientist, Louris Pasteur, 1s being given to the other six universities associated 

uith Pennsylvania in the Exchange Professorships of Applied Science between the American 
and French universities. Dr. John Frazer, Dean of the Towne Scientific School, who represented the 
American universities in France last year, brought back with him a box of this apparatus, which he 
obtained from M. Pascal, Director of the Institut de Chimie of the University of Lille. The apparatus 
consists of a variety of tubes and other material which Pasteur actually used during the time he was 
Dean of the Faculty of Science. 


The box containing the precious material was opened in the office of Dean Frazer. Former Pro- 
vost Dr. Edgar F. Smith, twice president of the American Chemical Society, was asked to remove the 
first piece of apparatus from the box. Others at the exercises were Provost Josiah H. Penniman, Vice- 
Provost J. Hartley Merrick and M. Maurice Paillard, the French consul in Philadelphia. 
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The New Moore School of Electrical Engineering at 
the University of Pennsylvania 


By Pror. Cc. E. CLEWELL 


, ee a number of years prior to the fall of 1914, 
a course in electrical engineering had been given 
at the University of Pennsylvania. The instruction 
in both mechanical and electrical engineering subjects 
up to that time, had been given under one department, 
known as the Department of Me- 
chanical and Electrical Engineer- 
ing. Electrical engineering sub- 
ects were taught in one of the 
several sub-divisions of this joint 
department, the other sub-divi- 
sions being experimental engineer- 
ing, mechanical drawing and me- 
chanical constructive practice. 

The growth in the number of 
students taking electrical engi- 
neering, together with the steadily 
increasing importance of this 
branch of the engineering field, 
led the Trustees of the University 
in the fall of 1914 to form an 
entirely new department in the 
Towne Scientific School. 

This new Department of Elec- 
trical Engineering in 1914 thus 
became co-ordinate with, and was 
established on exactly the same 
footing as, the Departments of Chemistry, Civil and 
Mechanical Engineering of the Towne Scientific School, 
thus marking an important progressive step in the 
history of this, the second oldest undergraduate school 
of the University. During the nine years which have 
intervened since 1914 steady progress has been made 
in the Department of Electrical Engineering along the 
lines which were outlined in 1914 as being the ideals of 
those who were responsible for its administration. 

Important as were the changes effected in 1914, of 
much more far-reaching significance has been the 


HAROLD PENDER, PH.D. 


Dean of the Moore School of Electrical 
Engineering 


recent announcement by the Provost of the University, 
of the merger with the Moore School of Electrical 
Engineering under the provisions of the will of the 
late Alfred Fitler Moore, of Pniladelphia. 

By the terms of Mr. Moore’s will, his estate was to 
be used for the purpose of found- 
ing a school of electrical engineer- 
ing as a memorial to his parents, 
and the Orphans’ Court ap- 
pointed a Board of Trustees for 
the proposed new school early 
in 1923. A careful study of the 
subject was made by that Board 
and the conclusion was reached 
that the best means for carrying 
out the wishes of Mr. Moore was 
to make an arrangement with an 
existing school of electrical en- 
gineering of established reputa- 
tion, whereby this school was to 
become known as the Moore 
School of Electrical Engineering 
and to be conducted hereafter 
! with the assistance of the funds 

provided in Mr. Moore’s will. 

Further study resulted in the 
selection, as the basis of the 
merger, of the University of Pennsylvania, and specifi- 
cally of the Department of Electrical Engineering. 
This plan was approved by the Orphans’ Court in 
September, 1923. In his formal announcement of the 
establishment of the new Moore School of Electrical 
Engineering, the Provost of the University called 
attention that space is now available inthe engineering 
building for the new school, at least for the present, 
and that modern laboratory equipment is also at hand 
through the transfer of the entire equipment of the 
electrical engineering department for the new school. 
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The Provost has further announced that the in- 
come from the Moore fund of 41,500,000 will be avail- 
able to meet the yearly expenditures necessary to 
provide instruction of the highest grade in electrical 
engineering, and that the increased income thus ren- 
dered available for training students in electrical 
engineering will be used not only to improve what 
has already been found to be good, but also to develop 
the subjects through original investigation carried on 
by faculty and students, so that the school will almost 
at once take an outstanding and commanding position 
among schools of electrical engineering. 

In concluding his formal announcement, the Provost 
called attention to the fact that additions will be made 
to the teaching staff to make it possible to give to each 
student individual and intimate personal attention, 
and that these additions will be inspiring teachers and 
investigators of recognized standing. 

By these changes which have become effective 
beginning with the college year 1923-1924, electrical 
engineering is no longer a division of the Towne 
Scientific School, but is now under the administration 
of the new Moore School of Electrical Engineering, 
which thus becomes the thirteenth school of the 
University of Pennsylvania. 

One of the first and most obviously important steps 
following the formation of this new school was the 
selection of a man to become its first administrative 
head. Such a man should, of course, possess a wide 
acquaintance in the engineering field in addition to 
an extended teaching experience, so as to be able to 
grasp fully the widespread opportunities which are 
thus presented to the University of Pennsylvania 
through this change. 

The Provost and the Board of Trustees, in recogni- 
tion of his energetic services as Director of the Depart- 
ment of Electrical Engineering for the past nine years, 
have appointed Dr. Harold Pender as the first Dean 
of the new school. Dr. Pender possesses to an unusual 
degree the qualifications for this new and important 
post. He has not only had a wide practical experience 
in the engineering field in connection with varied 
engineering developments and investigations, but he 
has also had an extended and successful teaching 
experience. 

During his graduate work at the Johns Hopkins 
University, Dean Pender served as a_ laboratory 
assistant and instructor, and after graduation, as an 
instructor at McDonogh School and at Syracuse 
University. This was followed by several months of 
important research work in France. Upon his return 
to this country, he took up practical work in engineer- 
ing and was connected in turn with the Westinghouse 
Electric and Manufacturing Company at East Pitts- 


burgh, the New York Central Railroad and with Mr. 
Cary T. Hutchinson of New York City. During his 
association with Mr. Hutchinson, he was engaged in 
various lines of consulting work, particularly in hydro- 
electric developments and in the electrification of 
steam railroads. Following this five-year per:od in 
the practical engineering field, Dean Pender was 
appointed Professor of E‘ectrical Engineering at the 
Massachusetts Institute of Technology, becoming 
Director of Electrical Engineering Research at that 
institution in 1913. 

While at the Massachusetts Institute of Technology 
he was engaged from time to time on special consulting 
work, and in the summer of 1913 spent several months 
in Europe making a study of trackless trolleys as used 
in Great Britain and on the continent. Dean Pender 
is a fellow of the American Institute of Electrical 
Engineers, and has served on a number of its com- 
mittees, notably as chairman of the Standards Com- 
mittee. He has contributed articles on scientific and 
engineering subjects and is the author of several well- 
known text-books, and is the editor-in-chief of Pender’s 
“Handbook for Electrical Engineers.”’ 

For the present year, two additional members have 
been added to the regular teaching staff. Dr. Nicholas 
Minorsky has been appointed Assistant Professor of 
Electrical Engineering. Dr. Minorsky obtained his 
degree from the Imperial Polytechnic Institute, Petro- 
grad, Russia, in 1914, having previously studied at the 
Naval College at Petrograd and at the University 
of Nancy, France. On the outbreak of the World 
War, he entered the Russian Navy as a lieutenant, 
and later became the superintendent of gyroscopic 
compasses in the Russian Navy. In 1917, he was the 
representative of the Russian Navy on the Inter-allied 
Committee for Inventions in Paris, France. Follow- 
ing the Russian Revolution, he came to this country, 
apd was first employed by the Sperry Gyroscope 
Company as a consulting engineer, and later was em- 
ployed by the General Electric Company as research 
engineer in the Research Laboratory at Schenectady. 
Since December, 1921, he has been engaged in develop- 
ment work for the Bureau of Construction and Repair, 
U.S. Navy Department. He comes to the University 
directly from the completion of a successful test of 
an automatic steering gear which he has invented, 
and which is now installed on the U. 5. S. New Mexico. 

Mr. John B. Clothier, Jr., who was a_ half-time 
instructor in the Electrical Engineering Department 
last year, has this year been appointed full-time 
instructor. The present staff of the department now 
numbers a total of ten, namely, two full-professors, 
three assistant-professors, and five instructors. 

In addition to the regular staff of instructors, the 
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Moore School plans to have experts, regularly em- 
ployed in the industry, give special courses of lectures 
during each term of the school year. For the first 
term of this year, Mr. William Arthur Del Mar, Chief 
Engineer of the Habirshaw Electric Cable Company 
of New York, has been appointed special lecturer on 
“Wires and Cables,”’ and Dr. Albert W. Hull, Research 
Physicist of the General Electric Company at Schenec- 
tady, N. Y., has been appointed special lecturer on 
“Vacuum Tubes and Their Applications.” 

Recognizing that the teaching of technical subjects 
demands, on the part of the teacher, continued: per- 
sonal contact with the development of the science 
and practice of his profession, the new school expects 
each member of the teaching staff to engage actively 
in some form of creative work. For the younger in- 
structors, this will naturally take the form of graduate 
work combined with research problems, and more 
advanced research and consultation work, or con- 
tributions to engineering literature, for the older mem- 
bers of the staff. As an incentive to research work on 
the part of the members of the staff, a number of 
“staff fellowships” have been created. These fellow- 
ships, each of which carries a substantial stipend, 
are open to any member of the staff who is carrying 
on creative work along lines approved by the Dean 
and Provost. 

To provide facilities for research work on the part 
of the students and staff, the large lecture room on 
the southwest corner of the second floor of the Engineer- 
ing Building has been converted into a research labo- 
ratory. In addition to this laboratory, a well-equipped 
machine shop in the basement is available for the con- 
struction of special research apparatus. 

Opportunities for graduate work, for those students 
who may desire to pursue their studies beyond the 
regular undergraduate course, will also be provided. 
In addition to the graduate courses to be given in 
electrical engineering, advanced courses of study and 
laboratory facilities are also available in physics, 
chemistry, mechanical engineering and civil engineering, 
and also advanced courses in mathematics, and other 
sciences. 

In this connection, it should be noted that there is a 
steadily increasing demand on the part of the indus- 
tries, for men who have pursued their technical studies 
beyond the limits of the usual four-year undergraduate 
course. From the technical schools there also comes 
a steady demand for such men as teachers, at salaries 
which are becoming more and more commensurate 
with the service rendered. 

To the young men who, in the future, may look 
favorably upon electrical engineering as a field in 
which they would like to work, the Moore School 


will endeavor to emphasize the fact that an electrical 
engineer must, first of all, be an engineer, and that he 
differs from a mechanical or a civil engineer only in 
that his primary interest is in apparatus and systems 
which utilize electricity, rather than in purely mechani- 
cal structures. Fundamental to all branches of engi- 
neering are the subjects of mathematics, physics and 
chemistry, and the ability to express one’s thoughts 
clearly and accurately. A student who has a dislike 
for mathematics and science had best prepare himself 
for some other profession. 

To be successful, the engineer must, furthermore, 
possess those characteristics which count for success 
in business, or in any other profession. Some of these 
qualities are industry, good judgment, a proper amount 
of self-reliance, a personality which does not antagonize, 
initiative, and above all, common sense. The rewards 


The Engineering Building from the southwest. The Labora- 
tories and Offices are located in the wing of the building in the 
foreground. A new doorway forming the Main Entrance to the 
Moore School is to be placed under the bay window in the left 
foreground, 


in after life in this profession, as in every other profes- 
sion, are proportionate to a man’s ability. The winning 
of a large income from engineering is reserved for a 
relatively few men of exceptional ability. An average 
man in engineering, as in every other profession, can 
hope to win only an average return from his labor. 

The new school has much to offer to the prospective 
student in the incidental features connected with its 
physical environment. As is well known to many 
readers, the University of Pennsylvania is situated 
in West Philadelphia on a property which includes 
over one hundred acres. Located as it is in one of the 
largest cities in the country, it has an environment 
which possesses many advantages, particularly to 
students in engineering, on account of the many and 
varied industries in the immediate vicinity. 

The power houses of the local electric light company 
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are among the largest in the United States, and numer- 
ous other manufacturing concerns afford frequent 
opportunities for inspection trips, which constitute 
such an important part of a scientific and engineering 
training. 


A Corner of the Research Laboratory Machine Shop 


In addition to the scientific and engineering features 
of the community, the student at the University of 
Pennsylvania will also find a great many items of 
historic interest in the Philadelphia district. Also 
there are many important meetings of a technical 
nature available during the year at the Engineers’ 
Club and at other scientific organizations in the 
Philadelphia territory. 


~ 


A portion of the Alternating Current Laboratory which has 
recently been repainted, relighted and enlarged. The Instrument 
room, formerly located in the center of the laboratory, is now 
in the southeast corner and serves both the Instrument and 
Alternating Current Laboratory. 


Philadelphia itself, and pre-eminently Pennsylvania 
as a whole, is an industrial center. It is natural, 
therefore, that one of the strongest departments of 
the University of Pennsylvania should be that which 


relates to engineering. It is also highly significant 
that about 65 per cent of the graduates of the several 
engineering departments of the University are serving 
in the industries of this Commonwealth, and are play- 
ing an important part in the solution of the economic 
problems of the state in the management of its rail- 
roads, its steel and other industries. Each technical 
department endeavors to exercise a helpful influence 
on engineering development both local and national, 
and to this end, representatives of the engineering 
staff are constantly at work in the committees of the 
national engineering societies. 

It is the object of the new school to train its students 
thoroughly in a few things, rather than to make an 
attempt to cover a large number of topics at the expense 
of thoroughness in each. In the fulfillment of this 
plan, the curriculum of the Moore School is planned 


A portion of the Direct Current Laboratory of the New School. 
During the past few weeks all machine foundations have been 
covered with wood flooring and the older bulky iron wire loading 
rheostats replaced with modern compact loading devices. 


to give the student thorough instruction in the technical 
subjects fundamental to his profession, and at the 
same time to give him an educational background 
which will enable him to take an intelligent and active 
interest in modern civic and social problems. The 
curriculum is also planned to give the student a general 
view of the field covered by his profession before in- 
structing him in its technical details. The Freshmen 
are introduced immediately to the engineering field 
through a course on the history of engineering. 
Throughout the Sophomore year weekly inspection 
trips are made to industries and power plants in 
Philadelphia and its vicinity. The reports based on 
these trips are not only corrected for their technical 
content, but im a special course given in the Depart- 
ment of English, they are criticized from the stand- 
point of grammar and rhetoric, thus emphasizing 
early in the course the great importance of expressing 
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one’s self clearly in the preparation of engineering 
reports. In the Senior year, a number of optional 
courses are offered and the student is encouraged 
to devote a liberal amount of his time to the more 
general studies such as literature, philosophy, psy- 
chology, finance, economics and the like. 

Class and laboratory work is carried on in small 
sections, so that each student is afforded ample oppor- 
tunity to come into personal contact with his instructor. 
The great importance of individual attention to the 
needs: of each student is thus strongly emphasized, 
and an effort is also made in the administration of 
the school to determine as early as possible after a 
student enters the University, whether he is fitted 
for the course which he has selected. Students who 
indicate by their work that particularly serious diffi- 
culties are experienced in certain lines, are interviewed 
by the Dean in order to determine, if possible, just 
where the difficulty lies. Each student has access to 
advisers from whom information may be sought at 
any time. 

The attitude of the new school toward its student 
body is one of personal interest not only during the 
undergraduate years, but also after graduation. To 
maintain contact with its graduates, an effort is made 
to keep an up-to-date record of all graduates. Each 
year a questionnaire is sent to each former student, 


asking for his address, his position, salary, the name 
of the firm for which he is working, whether he wishes 
to make a change in his work, and what kind of a 
change he desires to consider. This information is, 
of course, treated as confidential. 

Requests frequently come in from various com- 
panies asking for a man or men to fill particular posi- 
tions. The records of graduates are then consulted 
in order to ascertain whether men of the type desired 
are available, and these names are then usually given 
to the company so that the matter may be taken up 
with the graduate directly. It is the purpose of the 
school to help each graduate to obtain the position 
he is best qualified to fill, and hence full and complete 
answers from each graduate are very helpful to the 
school in bringing about the proper relations between 
its graduates and the companies in which they would 
probably find employment. 

_ The registration in the Moore School of Electrical 
Engineering, as of October 6, 1923, was as follows: 


Bresimen. 3... ee aa es ey, 54 
POMNOMOTEs. 4°. ool. cde ks ee 36 
AUMIOES 4 a6 ees a cl, oe ere fk , 29 
SemlOR ie a ea has ey 20 

Mp ee hae ne ot 139 


The Senior Class in Electrical Engineering for the Year 1922-23. 
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Engineering and the Military Profession 


By Wiu1aM S. ELEy 


Captain Infantry D. O. L.; Assistant Professor of Military Science and Tactics, Unwersity of Pennsylvania; 
Graduate West Point, Class of 1917. 


die Y times the question has been asked, “Why 
is mathematics given the greatest weight in the 
course at West Point?” The answer is that technical 
subjects are considered most important in the profes- 
sional military curriculum. 

To the individual who has never served in the army 
the many duties requiring technical knowledge are 
practically unknown. In the purely technical branches, 
the Corps of Engineers, Signal Corps, Ordnance 
Department and Chemical Warfare Service, the knowl- 
edge of civil, electrical, mechanical, and chemical 
engineering is vital. These branches must have engi- 
neers for their specialized work. 

Knowledge of engineering is also needed in all other 
branches of the service. The Infantry, Field and 
Coast Artillery and Cavalry now need officers with 
technical knowledge, as every weapon used by these 
branches is a finely constructed piece of mechanism 
—the tactical use of which requires skilled maneuvering 
and care in peace and war. 

From the sniper’s post in the front line to the General 
Headquarters, engineering plays its important part 
in winning a victory. The post of the lookout must 
be constructed to provide security as well as to allow 
the best possible observation for the occupant and 
protection for his instruments. 

If the situation is stabilized, trenches must be con- 
structed through which reliefs, ammunition and sup- 
plies may pass unobserved and protected. Dugouts, 
or large rooms under the ground, must be built to 
shelter the front-line troops. Roads must be con- 
structed and kept in repair for the heavy transporta- 
tion, while both heavy and light railway systems must 
be constructed and maintained to carry additional 
supplies. 


Even with the front-line regiments wire communi- 
cation must be kept up and our experience in France 
showed that proper communication from front to 
rear is indispensable. 

Going toward the rear we would find huge dumps of 
supplies or groups of barracks and sheds, generally 
located at some railhead. Engineering skill is needed 
in both the location and construction of these head- 
quarters. 

Proceeding to the larger bases we would find well- 
equipped laundries, machine shops, motor repair 
parks and repair shops for all clothing and equipment 
used by the soldier. / 

At the army ports in Europe were located American 
made docks, unloading cranes, warehouses and rail- 
road yards well equipped with the latest engineering 
devices for unloading ships and starting the supplies 
forward. 

The main trains carrying troops were run and 
manned by American engineers and trainmen. From 
the front to the ports the engineer was everywhere 
to be seen and the American construction men won the 
admiration of our Allies for their speed and _ skill. 

The engineers who may be called or who may 
volunteer for future service will find important posi- 
tions awaiting them. They will carry their part of 
the burden, winning as many laurels as in the past. 

To prepare for emergencies and to keep alive that 
spark of interest so necessary to proper preparedness 
the Reserve Officers’ Training Corps in our universities 
and colleges trains young men for reserve commis- 
sions. Upon completion of this course they become 
a part of the commissioned personnel of our present 
army, made up of the three components, the Regular 
Army, the National Guard and the Organized Reserve. 
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Rich Man, Poor Man, Beggarman— 


Wiuitarp V. Merrinve, Cu.E., 25 


J OU fellow engineers! Did you ever in your younger 
days cherish a fondness for ghost stories? Further, 
did you ever wax jubilant on finding a four-leaf clover? 
Or perhaps stayed in bed on Friday 13th, lest, ven- 
turing out, you might have the ill luck to step into 
a man-hole? Perhaps then, having confessed to these 
_weaknesses, you might further admit a tendency to 
believe in forecasting the future. 

There are several ways of peering into the future. 
One way, for example, is to peer into a drained tea 
cup, and by noticing the position of the tea leaves, 
learn much of the future, so we are told. Or one 
may, for a small consideration, have his palm read by 
a gypsy. Or one may, also for a consideration, con- 
sult a certain Mr. Jaswah Singh from India presum- 
ably, and wearing a dish towel about his head, and a 
mystic look in his eyes, who will gaze into a crystal 
and tell you various things. However, engineers de- 
mand a more modern way, so perforce, we must turn 
to the insurance companies, or the weather man, as 
the Moses to lead us from our Wilderness and to 
accept their method. 

Let us call this method. the “statistical method.” 
There we have it. The statistical method as derived 
by statisticians. An insurance company collects, 
for example, great piles of data concerning their 
clientele, and are able—from noticing the trend of 
things from the figures before them—to predict the 
longevity of life quite accurately. The weather man 
—making use of collected data of days, months, and 
years gone—can° inform you in a similar manner 
that you had better not take your girl to tomorrow’s 
football game for it will be all wet. All of which 
lends us courage to try the method. 

We are all gathered here at the Towne Scientific 
School and the Moore School of Electrical Engineering 
studying to become engineers. Many and varied are 
our reasons for becoming engineers. Still more varied 
are our reasons for choosing certain branches of engi- 
neering. It is safe to say that most of us, upon enter- 
ing college, are not sure that we are choosing the right 
branch of engineering. We are inclined to wonder 
whether we are not a square peg in a round hole. 

Just why did we choose our particular branch? 
The answer to this question, as given in the papers 
written on this subject in English 1, are surprising. 
Some have a decided leaning toward chemistry, or 
electricity, or mechanisms. This group finds it easiest 


to make their choice and to stick to it. Some, reading 
of glory and romance, in building great bridges, and 
laying railroads into wild and colorful countries, 
straightway decide to become civil engineers—not 
straightway become—straightway decide to become. 
Many are influenced by parental advice to follow in 
the profession of their fathers, though again we have 
heard of people who threatened to choke their sons 
rather than let them follow in their footsteps. Finally, 
we find that a great many are altogether at sea with 
no coherent idea of their plans. These latter usually 
choose their branch on the oddest of appeals, and 
often a boy chooses a particular branch mainly be- 
cause his chum decided to enter it. 

No wonder that, since such is the case, we are 
inclined to question whether we are doing the right 
thing, or whether we are not misplaced. If we ask 
advice from men already in the profession they raise 
up their hands in horror and tell us never, never to 
entertain the slightest idea of entering their profes- 
sion as there is simply nothing in it. Yet these same 
men show no wild desire to change their profession. 
We thus conclude that college is a waste of time and 
that our best engineers are born and not made. 

On second consideration, Dr. Fernald, whose wide 
experience in the engineering world clothes his remarks 
with authority, stated that a student was foolish to go 
through college aiming to enter a certain position when 
he graduated. It was his conviction that a student 
upon graduation would follow where opportunity 
knocked loudest, no matter how diverse the field might 
be to that studied in college. Because of this he advo- 
cates a six-year course, four years of engineering train- 
ing and two years of specialization. The statistics 
from the Engineering Alumni Register bear out his 
statement and also reveal many things of interest. 

We notice from other figures that three-quarters 
of our engineering graduates turn out to be bona- 
fide engineers. Considering those who are engaged in 
pursuits related to engineering the total is swelled to 
88 per cent. The remainder represents the number - 
of those who chose the wrong work when they decided 
to become engineers. It is seen, however, that the 
majority of the students had the engineering ability 
to back up their choice of the engineering profession. 
A second glance at the statement reveals that there 
is little difference between the mechanical, electrical, 

[Continued on page 34] 
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EDITORIALS 


Welcome, ’27 


f Pecetiee are many things that a new student in any university or college must learn. The one 
that stands out in my mind, as the most important, is your college spirit. To be a Pennsylvania 
man you must have that Pennsylvania spirit. You can see it every day either on the athletic field 
or in the class-room and it is known the world over. A real student who has his university at heart 
is willing to sacrifice something to help his school. The best way that you as a Freshman can do this, 
is to engage in some activity along with your studies. Don’t say that you haven’t the time. Go out 
first and try it. Others have and have made a great success of it. You have often heard the expres- 
sion, “That a good team can’t be licked and won’t be licked.” Apply this axiom to yourself. 

There are plenty of activities on the campus that you can get into to help your school. Join the 
society that represents your peculiar branch of study thereby becoming a member of the Engineering 
Association. Attend the lectures of the society and the association and become acquainted with men 
who have had experience in the line of work that you intend to follow. It will help you in the long 
cun. I hope that the Class of 1927 will be 100 per cent loyal as the classes before them were. 


GEORGE C. Powmrs, JR., 
President, Engineers’ Association. 
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Dean Frazer 


HE return to the helm of Dr. John Frazer, Dean of the Towne Scientific School, brings back to 

Pennsylvania one of her own sons, a scientist of renown and a willing worker in the cause of edu- 
cation. Selected as the exchange professor to represent six American universities, he was granted 
leave of absence in June, 1922. He crossed the ocean, and was introduced to large audiences in France - 
and England, to whom he brought the message of America’s part in the advancement of science. 
Wherever he went he was accorded a warm welcome. His mission ended, our Dean has returned 
once more to resume his duties as an educator. We distinctly recall wishing Dean Frazer “‘Bon 
voyage!’ and now we are glad to say, ““Welcome home, Dean Frazer!’’ 
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The New Electrical Engineering School 


BIG surprise awaited us on our welcome home to Penn this fall. Henceforth the Electrical 
Engineering Course will no longer be embodied in the Towne Scientific School, but will be a 
separate part of the University. It will be known as the Moore School of Electrical Engineering. 
Changes have been made in the course with a view to making it more practical and interesting especially 
for the first-year men. To accomplish this more professors and instructors are being engaged. Much 
new equipment is being installed. These changes will elevate our Electrical Engineering Course to 
an even higher plane of merit than that held heretofore. 
2e school is particularly fortunate in having as dean Dr. Harold Pender. The JourNau takes 
this opportunity to wish him every success in his new position. 
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‘Boost, “Don’t ‘Boast 


URING the summer we came in contact with many young fellows either just graduated from, 

or still attending engineering schools. They came from all sections of this country and several 

foreign countries. One fellow had just graduated from a school in the Middle West. He was always 

glad to speak of his school and there was always a certain note of pride in his voice that we all have 

when speaking of our Alma Mater. He applied himself well and gave evidence that he had learned 
not only a few formulas but had acquired the ability to think and apply his knowledge. 

There was also a graduate of another Middle Western school, possibly better known in the East 
than the former one. He was not there an hour before we heard of his school, and he spent most 
of his time in telling us where he came from and pooh-poohing all other schools. Finally one of the 
foreign students remarked, ‘My dear sir, I have heard your story twenty times and am not interested 
in it in the least.” 

It requires no deep thinking to see who made the best impression. When among strangers let 
us remember this story. Boost, don’t boast! Show your merit by action rather than words. 
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Our -Advertisers 


E APPEAL to every reader of this issue to give more than his customary attention to the ads. 

These ads, many of them given by those who are interested in seeing our JOURNAL grow to still 
-greater heights, have made it possible for us to enlarge and improve. We do not want the reader to 
feel that the ads represent so many pages to be thumbed over ere the reading matter is reached or 
that they mark the limit of the readable material in the back of the book. We have tried to secure 
ads of dignity and educational value and we are sure you will find them interesting and instructive. 
We commend them to both students and alumni. They represent firm establishments of dignity in 
business, a personal contact with which cannot fail to be of great advantage to you in your engineering 
work. 
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To the Pennsylvania Engineer 


E ARE all back at Penn once more, after more or less blissful summers, feeling more or less fit 
(according to how the aforementioned summer was spent) to begin another grueling campaign 
in the quest of an engineering education. Perhaps we should not say we are all back for the outstand- 
ing impression we received upon our arrival was the number of our fellow engineers who did not come 
back. This number represents for the most part those who failed to meet the Towne Scientific 
School’s requirements for a good engineer. The greatest casualty list was observed among the chemical 
engineers, where the almost negligible number of eleven out of an entering class of sixty were able to 
come back for their Junior year. Similar inroads have been made in the other four departments. 

What is the cause of this wholesale fall by the wayside? It cannot be that the men are not intel- 

ligent for they have been chosen from the upper third of their pre-college schools nor can it be said 
that they are lazier than the fellows in other schools. No, when Pennsylvania engineers fail it must 
be laid to the rigors of the courses in our engineering school. 

The Towne Scientific School lays no claim to the top notch among engineering schools nor does it 
proclaim the severity of the training it deems requisite for its students. It seems content in the realiza- 
tion that it is honor and advertisement enough to be a part of the University of Pennsylvania. Yet 
an even casual investigation will disclose that it is on a par with the best engineering schools in the 
country. Any of us who graduate in four years with a fairly decent record may well be proud for Penn- 
sylvania will guarantee that we are worthy to be engineers and represent the best possible soil for the 
cultivation of engineering ideas and methods. 

So let us, in our effort to become real engineers, dig in with a will, steer clear of conditions, learn 
the value of the right kind of associations among our fellow engineers, go out for as many activities as 
we can and with a rightly appropriate pride show that we are worthy of our University and of the 
Towne Scientific School, 
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Motorless Flight 


By A. W. Dott, M.E., °24 


H°* is it possible for a heavier-than-air machine 
to remain aloft without any motor or engine, 
and thus apparently defy the law of gravitation? 
Have we at last solved the problem of soaring flight, 
the problem of how the turkey-buzzard and similar 
birds wheel and soar without any visible effort or 
movement? No; for while many theories have been 
proposed to explain this “miracle”’ of nature, scientists 
have not as yet accepted any of them. But if man 
has not been able to discover this secret of the birds, 
he at least has been able to duplicate their feats. 
He has succeeded in this by the use of the wind, upon 
the effective use of which depends the success of motor- 
less flight or gliding. 

The subject of gliding is not a new one. The first 
experiments with rigid airplanes were glider experi- 
ments. It was while using his machine with the 
engine shut down that Orville Wright, in 1911, caused 
universal astonishment by remaining aloft for ten 
minutes—a -record which was not exceeded in the 
next ten years. The present interest in the intensive 
study of gliding, oddly enough, is a result of the Ger- 
mans having lost the recent war. Since the Treaty 
of Versailles forbade the use or construction in Germany 
of airplanes using engines of more than 60 h. p., an- 
other motive power had to be sought, and soon gliding, 
or “sail-planing,’’ sprang into prominence. On August 
24, 1922, Hentzen, a student at the Hanover Institute 
of Technology, in the glider “Vampyr,” broke all 
records by rising and hovering above the earth for 
more than three hours, ascending several hundred feet 
and finally flying 7 miles to a landing place. But 
even this performance seems puny compared to the 
record made at Biskra, Algeria, on January 31, 1923, 
when the French pilot Barbot remained up eight and 
one-half hours. Such achievements seem to show that 
under favorable conditions the time that a skilful 
pilot can stay up in the air depends only upon his own 
physical endurance. 

All types of planes have been used for gliding—de- 
motored airplanes or specially built gliders. Experi- 
ence has shown, however, that the conventional forms 
of airplane wings give better results than exact imita- 
tions of bird-wing forms. Moreover weight is not the 
governing feature, indeed beyond a certain point 
further lightness increases risk. The factor which 
determines the success or failure of the machine is the 
gliding angle. This is the angle which expresses the 


ratio of the fall to the drift of a machine in still air. 
Thus a gliding angle of 1 in 6 (1:6) means that in 
still air the machine would travel 6 feet horizontally 
while it fell 1 foot vertically. The most effective 
angle thus far attained is 1 : 20, or a machine with this 
gliding ratio could travel a mile while losing 264 feet 
in altitude when in still air. But the air is never en- 
tirely calm, so that a glider has even a better chance. 

Let us consider the forces acting on a wing in the 
air. Four forces act on the motorless machine, v72.: 
(1) The weight, acting through the center of gravity. 
(2) Total lift due to displaced air, acting through the 
center of pressure. (3) Resistance of air acting through 
center of resistance. (4) The thrust of the moving wind. 
acting through center of thrust. The first three pro. 
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F ics. 1 and 2 
(a) Gliding force; (6) wind force; (c) resultant force. 


duce the gliding angle and may be considered constant 
for a certain arrangement of the wings and rudder. 
Fig. 1 shows a plane in still air moving in the direction 
shown. The resultant of the three forces producing 
this gliding must be in the direction of motion. 

In Fig. 2 “a” is a vector representing the gliding 
force; “b” is the force of the wind, and “‘c”’ is the 
resultant of the two, producing horizontal motion. 
It is apparent that if the wind force were greater the 
resultant would be inclined upward—a stage could be 
reached at which the resultant motion would be verti- 
cal relative to the earth, thus it would appear as though 
the machine were rising in the face of the wind without 
exerting any force of its own. 

Fig. 3 shows the wind required to produce horizontal 
motion with a comparatively low gliding angle. A 
comparison of Figs. 2 and 3 shows that the better the 
gliding angle the more horizontal the wind can be to 
produce resultant horizontal motion. Also, with a 

[Continued on page 32] 
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The Z-R-1 Navy Dirigible 


By Witiiam Y. Tuomrson, M.E., ’25 


NTIL recently the exploitation by the Navy 

Department of large dirigibles has been most 
unsuccessful. The disaster of the ZR-2 in England 
over a year ago, and later the burning, resulting in 
the total loss of the crew and tke complete destruc- 
tion of the Italian built semi-rigid dirigible “Roma” 
-was most disheartening. The Navy Department 
persevered, however, and its efforts were crowned 
with success when, on September 4th, the giant silver 
airship, the ZR-1 completed her maiden trip most 
successfully. 

Weather conditions being well nigh perfect, the 
big ship was. walked out of her hangar at Lakehurst, 
N. J., under the combined pull of the landing crew of 
three hundred sailors. The crew of twenty men was 
already aboard with the exception of Commander 
Frank R. McCrary, in command of the ship, and two 
other officers who had remained on the ground to 
superintend the launching operations. When the guy 
ropes had been released from the tackle of the runway, 
the sailors pulled the ship into the wind. As Comman- 
der McCrary and his two companions, Commander 
Weyerbacher, who had superintended the assembly 
of the ship, and Captain Heinen of the Zeppelin 
Company, an airship expert, ascended the ladder, 
Rear Admiral Moffett stepped out under the big ship 
and wished them “Bon voyage.” At the cry of “Let 
’er go,” from the commander the landing ropes were 
cut loose and the ZR-1 slowly began to rise. After a 
successful flight of nearly an hour the ship was landed 
and run into her shed with the same clock-like precision 
that marked her first “get away.” 

The ZR-1 is the first rigid type of dirigible to be 
successfully built and flown by the United States. 
She is of a modified Zeppelin type being more stream- 
lined than dirigibles used by Germany during the war. 
Her general dimensions are as follows: Length, 680 
feet; diameter, 79 feet; height—from the bottom of 
the lowest car to the top of the ship, 93 feet. She is 
manned by a total complement of 9 officers and 21 
men. Her power consists of six 300-horse-power 
Packard airship motors. Her total weight is 75,000 
pounds, and she has a cubical capacity of 21,500 
cubic feet. 

Going more into the engineering aspect of this great 
achievement of the Navy Department, we will look 
first at the construction of the gigantic hull. While 
the general design is somewhat similar to that used 


in the construction of the Zeppelin dirigibles, the 
structural and mechanical problems were, for the most 
part, entirely new, and had to be worked out by the 
Navy Department engineers. 

The frame of the ship is made up of 25 longitudinal 
members and 21 transverse sections, which take the 
form of 13 sided polygons. The outside surface is, 
therefore, divided into 24 faces, and the interior is 
divided into 20 sections or compartments. bs 

The material used in the construction of the frame 
is durable alumin. This is an alloy of copper and 
aluminum, possessing both lightness and_ strength. 
It has a specific gravity of 2.8, which is slightly more 
than one-third that of steel. In the manufacture of 
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the members from this alloy peculiar problems were 
encountered. The metal can be annealed by heating 
350 deg. C., and then quenching, or cooling slowly; 
or it may be tempered by heating it to 490 deg. C., 
and then quenching it. After it has been quenched 
in the tempering process it is still soft, in which condi- 
tion it remains for one or two hours. The finished 
member must be hard, but the work on it must be done 
while it is yet soft. The process of manufacture must, 
therefore, be so arranged that this short-time of soft- 
ness of the piece is all that is necessary for manu- 
facture, unless, of course, tempering of the finished 
piece is possible. 

The longitudinal members are essentially struts in 
form. Owing to the necessity of extreme lightness 
with rigidity it was necessary to use metal of sheet- 
metal thickness and make the struts with very wide 
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sections. They are triangular in form and are made 
up of channels and lattice bars riveted together. 
In the fabrication of these struts great precision 
was most important as tests showed that an accumu- 
lated error in drilling the rivet holes of .006 inch in 
a channel bar 18 feet long gave the finished strut a 
wind of .75 inch. The engineers, therefore, had to 
design a special drilling machine for this particular 
job. In fact in many instances the constructors 
were called upon, not only to design new structural 
shapes, but also machines for their manufacture and 
tools for their assembly. The sides of the struts are 
approximately a foot wide and the channel pieces 
range from .032 to .079 inch in thickness. 

The transverse members are made up of triangular 
struts. To insure accuracy they were assembled and 
drilled with the aid of a giant jig or form. They are 
braced by wires stretched from vertex to vertex. The 
tension in these wires was 300 pounds, and in order to 
prevent any buckling of the section opposite wires 
were put in together. In this way the strain was 
evenly distributed. 

Between each main frame there is an intermediate 
frame or transverse section. These frames, unlike 
the main frames, are 24 sided polygons, and they are 
not crosslaced with wires. 

The method of erection was contrary to that used 
in England. Six middle frames were set and perma- 
nently braced and then the longitudinal members 
were put in place, beginning at the bottom and work- 
ing up on both sides at the same time. Owing to the 
fact that the center was always further progressed 
toward completion than the ends, and, therefore, 
more rigid, warping and distortion were minimized in 
the erection. 

About 10 feet above the bottom of the ship and 
running its entire length a longitudinal girder is placed. 
It is supported on inverted V’s attached to each frame, 
the whole assembly having a stiffening effect, from 
which property it gets its name of keel. The keel 
assembly also provides a triangular passageway in the 
ship through which the crew can pass from one end 
to the other, and in which is housed the gasoline tanks 
and water ballast tanks as well as quarters for the 
members of the crew who are not on watch. The 
accompanying sketches show clearly the arrangements 
of the various components of the frame. 

Each longitudinal compartment of the ship is fitted 
with a separate gas bag which is provided with a 
manually operated gas vent at the top and an auto- 
matic safety valve at the bottom. To prevent the 
bag from bulging out and filling the interspace formed 
between the outer skin and the inner edge of the 
longitudinal struts the inner surface of the entire 
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framework of the ship is covered with a network of 
No. 13 steel wire, inside of which there is a smaller 
netting of knotted ramie cord. A_ skin of fabric, 
hand-brushed with cellulose acetate covers the entire 
outside of the ship. It is laid on in wide strips laced 
to the struts, and provided with filler pieces pasted on 
to cover the joints. The silvery paint on the outside 
reflects 74 per cent of the sun’s rays and the black 
inner surface of the fabric diffuses the rest. ‘'Tempera- 
ture and consequent pressure changes of the gas in 
the bags are thus minimized. The gas bags of the 
ship are made of light cotton fabric covered with 
gold-beaters’ skins cemented on with rubber cement. 
Suspended from the hull are the 6 compartments 
that house the engines and the controls. In each com- 
partment there is a_ six-cylinder 300 horse-power 
Packard airship engine. The forward and the aft 
compartments are suspended directly below the center 
line of the ship. The engines in these compartments 
are fitted with clutches and gearsets which connect 
them with propellers that run at a maximum speed 
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of 550 revolutions per minute. The 4 other compart- 
ments are suspended below, but near the outer limits 
of the hull. The 2 forward ones are fitted with pro- 
pellers designed to run at engine speed, while the 
two aft engines are fitted with propellers, geared to run 
at a maximum speed of 550 R. P. M., either forward 
or astern. ‘These engines are used for maneuvering. 
The forward, or control car, a sectional sketch of 
which is shown, is in reality, 2 compartments sepa- 
rately supported, and connected by a flexible joint 
indicated by the letter R. The forward part of the 
car contains the helm and all the necessary instru- 
ments for the navigation of the ship, as well as the. 
radio room marked by the letter J. In the aft part 
of the car one of the six propulsion units of the ship’ 
is located, and also a generating set driven by a small 
four-cylinder sleeve-valve engine. This latter unit 
supplies current for the radio outfit ‘of the dirigible. 
From this compartment a ladder leads up through 
shaft H, to the passage-way in the keel of the ship 
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and by means of it to the other compartments. The 
wheels A and B communicate by means of cables 
passing through F and G to the rudders and elevators 
of the ship. C and D are indicators which communicate 
by means of cords with similar devices in each engine 
compartment. By means of these the engineer officer 
can give his orders concerning the manipulating of 
the engines to the attendant in any one of the com- 
partments. O indicates the engine, and Q the gearset. 
M is the radiator and K is the air scoop which conducts 
air from the outside to the radiator. The air leaves 
the compartment through a vent in the rear. Air 
for the carburetor is piped from the outside, so also 
is the exhaust piped to the open. A metal casing 
surrounds the exhaust manifold separating it from the 
rest of the compartment. Air drawn downward by 
means of the partial vacuum, caused by the escaping 
exhaust, through the space between this casing and 
the exhaust manifold, tends to keep the latter cool, 
and also helps to free the compartment from the air 
drawn through the radiator. N indicates the generat- 
ing engine, and L marks a door leading into the passage 
connecting the forward with the aft part of the car. 
The cars are built of frames made of duralumin and 
covered with sheets of the same material. 

Fuel for the six engines is carried in duralumin 
tanks of which there are 48, distributed along the 
bottom of the interior of the hull just outside of the 
keel passage. The fuel used is a special mixture of 
alcohol and high-test gasoline for aviation use. The 


tanks are so arranged that if it is necessary to lighten 


the ship, they can be dropped by simply releasing a 
single clamp. ~The fuel connections automatically 
shear off. 


With regard to the problems of construction en- 
countered, a striking example is that of the fuel-pipe 
fittings. The aluminum fuel pipe is connected with 
fittings of sand-cast linite, an aluminum alloy. It 
was found that this material was very porous and the 
fuel soaked through the walls of almost every casting 
when it was tested under pressure. Much experiment- 
ing was done without any result. At last it was found 
that the fittings could be made fuel-tight if they were im- 
pregnated with sodium silicate, the water glass of trade. 

The crews’ quarters are located at one point along 
the keel passageway. A ladder leads through the 
center of the ship to the top, at which point is located 
a small deck for observation. At the forward part 
of the keel alley there are hatches through which 
landing ropes can be passed or supplies hoisted into 


the ship. A hand winch is also provided for landing 


operations. A large ring is fitted to the nose of the 
ship to be used in mooring it to a morring pole. 

The general design of the navy dirigible, the ZR-1, 
was begun under Commander J. C. Hunsaker of the 
Construction Corps of the U. S. Navy. After the 
formation of the Bureau of Aeronautics, under Rear 
Admiral W. A. Moffett, the design was completed 
under the personal direction of Commander Hunsaker. 
The detailed design and fabrication of the parts was 
allotted to the Naval Aircraft Factory at the Phila- 
delphia Navy Yard, under supervision and direction 
of Commander G. C. Westervelt, Construction Corps, 
U. S. Navy. The designing of special machinery 
and special methods, and the final erection was done 
under the direction of Commander R. D. Weyer- 


‘ bacher, Construction Corps, U. S. Navy, manager 


of the Naval Air Station at Lakehurst, N. J. 
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ENGINEERING ASSOCIATION 


The Engineering Association con- 
stitutes the chief executive body 
for the guidance of undergraduate 
activities in the Towne Scientific 
School. With representatives from 
each of the four classes—Senior, 
Junior, Sophomore, and Freshman 
—the association through its fre- 
quent meetings and smokers not 
only encourages interest in engineer- 
ing, but also acts as a coercing body, 
that brings the various under- 
graduate societies in closer contact 
with one another, thus affording 
them mutual benefit. The associa- 
tion furthermore supports all under- 
graduate activities. 


The association gives a dance 
each year, usually in the spring. 
Of course, this dance is the gala 
event of the Second Term. Much 
preparation is made in order to 
assure the greatest possible success. 
All undergraduates are invited, for 
this is the final and big event of the 
Academic year at Towne. 


ASSOCIATION SMOKER FOR 
FRESHMEN 


The Engineering Association held 
their annual smoker and reception 
for the Freshmen on Wednesday, 
October 3d. George Powers, Presi- 
dent of the Association and hurdler 
of renown, introduced the speakers. 
Colonel Snyder told the men about 
the R. O. T. C. and urged all the 
Freshmen to join. He said that 
the Towne School had the crack 
company of the University last 
year and he expected them to 
repeat this year. 


have the 


Professor Berry, who holds sway 
over the east end of the building, 
gave a most interesting talk on 
Civil Engineering as portrayed by 
the movies. He announced as a 
title “Hunting for Dam Sites,” and 
his romantic story made us all sigh 
for the life of the Civil Engineer 
clad in khaki and riding breeches. 
In a more serious vein he told of 
some of the connections between 
the work being carried on in the 
Engineering Building and the out- 
side world. The work being done 
on hydraulics and guns and _ pro- 
jectiles proved to be entirely new 
to most of us. He also introduced 
Mr. George Troutwine, Jr., whom 
he called one of the milestones in 
the development of the engineering 
profession. 


Dr. Jack Hart, University Chap- 
lain, addressed the students on 
“Class Spirit.” His was an inter- 
esting talk, and certainly if his 
words fell on good ground, as we 
hope they did, there will be no 
lack of this quality in Towne. 
Dr. Hart appealed to the fellows, 
urging them to develop at Penn a 
class spirit that would vie with that 
of any small-town college, and yet 
University retain its 
present cosmopolitan aspect. 

Dr. Pender, Dean of the newly 
created school of electrical engineer- 
ing, followed Dr. Hart. Dean 
Pender declared that although he 
found it difficult to refrain from 
giving some advice to the Freshmen, 
yet he would not do so for he 
thought that the student at this 
time of the year receives so much 
of this that it becomes monotonous, 
and accomplishes nothing. Never- 
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theless, he tried to.stimulate the 
Freshmen by telling them to inter- 
est themselves in the various under- 
graduate activities, not, however, 
to such an extent that it would 
interfere with their regular work in 
the classroom. 

Representatives from each of the 
engineering societies and clubs spoke 
to the students, telling of the pur- 
pose and plans of their particular 
organization. Sutherland, Towne’s 
star football player, gave a brief 
talk in which he asked the fellows 
to come out and root for the team. 

The remainder of the evening 
was given over to the Entertain- 
ment Committee, the Freshmen, 
however, doing most of the enter- 
taining. Everyone admitted that 
the smoker was a great success, 
and that they were anxious to have 
another one in the near future. 


Dr. Fernald, Director of the 
Mechanical Engineering Depart- 
ment, was appointed Engineer 


Member of the Grant Survey Board 
of Pennsylvania by Governor Pin- 
chot. 


Dr. Ernest Carl Wagner, who 
was head of the Department of 
Chemistry, Juniata College, has 
been made Assistant Professor of 
Chemistry at this University. 


Gus Goetz, Ch.E., ’25, of last 
year’s varsity crew, is back again, 
and Eddie Shumway, M.E., ’24, 
is Senior coxswain this year. Jen- 
kins and Bennet are some of the 
other engineers making good in this 
sport. 
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MEN ABOUT ‘1IOWNE CLUB 


With the opening of the new 
fall term, the Men About Towne 
Club finds itself justified in looking 
forward to a successful season of 
activity. The libretto competition 
is already in full swing, and matters 
look bright for a show which will 
even eclipse last year’s huge suc- 
cess, “Laying Letty Low.” 
Those who are competing for the 
_ prize of $25 which is offered each 
year by the club for the best book 
submitted, are requested to have 
their manuscripts turned in by 
October 22d. Librettos may be 
submitted to any of the following: 
President—S. V. Jenkins, M.E., 
, 

Vice-President—H. W. Parker, 
M.E., 24. 

Secretary—H. 5. Thoenebe, M.E., 
24. 

Treasurer—C. 5S. Rife, M.E., ’24. 

Manager—S. K. Allman, Ch.E., 
"OA. 

Try-outs for cast and dancing 
chorus will be announced shortly 
after the book is selected. Keen 
competition for places is expected. 
Upper class men who obtain parts 
in the show are eligible to member- 
ship in the club. Freshmen are 
eligible to compete for parts, but 
are not eligible to membership until 
they become Sophomores. The 
“Engineers’ Show” will be staged 
by the club during the early part of 
December. 


a. J. i 

The officers for the year 1923— 
1924 are: 

Chairman—G. V. Cresson. 

Vice-Chairman—J. G. Smith. 

Secretary—O. Ortlieb. 

Treasurer—J. J. Hanaw. 

The A. I. E. E. is a national in- 
stitution composed of 14,704 prac- 
ticing electrical engineers, and 3,7 38 


students. 
The A. I. E. E. offers an excep- 
tional opportunity for students of 


electrical engineering to gain a 
proper perspective of engineering 
work by enabling them to become 
acquainted with the personnel and 
problems of those engaged in it. 

Progress in the electrical indus- 
tries has quadrupled in the last 
decade. 

Underlying this progress is the 
work of the electrical engineer. 
Great undertakings have been suc- 
cessful because many men of many 
minds have worked together; they 
have understood one another; they 
could do great things because they 
shared their knowledge. 

The A. I. E. E. benefits its mem- 
bers by enabling them to gain those 
necessary requisites for accomplish- 
ing those great engineering under- 
takings which are demanded of 
modern engineers, 

Nearly every prominent electrical 
engineer is a member of the institute. 
The electrical industry of the future 
will depend upon the college student 
of today. How shall he prepare 
himself to measure up to the new 
demands? The best thing for the 
electrical engineering student to do 
is to become affiliated with a great 
national organization representing 
the finest men in the electrical pro- 
fession. 


ALEMBIC SENIOR 
SOCIETY 

The Alembic Senior Society an- 
nounces the election of the follow- 
ing men: 

Harry B. McClune. 

Sydney K. Allman, Jr. 

James M. Castle, Jr. 

Franklin E. Shelly. 

Kk. Russell Knoblauch. 

The initiation was followed by 
a banquet at the Strath Haven Inn, 
which was a great success. 


The new Band Leader is Bob 
Bierly, a Junior Civil. Bob used to 
play the base horn but has for- 
saken it for the baton. 


PRIESTLEY CHEMICAL 
SOCIETY 


At a recent meeting of the Priest- 
ley Chemical Society the following 
officers were elected for the ensuing 
year: 

President—Sydney K. Allman. 

Vice-Pres.—A. Llewellyn Oma- 

hundro. 

Secretary—J. P. Wetherill. 

Treasurer—Benjamin C. Koch. 


EXECUTIVE COMMITTEE 
P. F. Lamb, Neil B. Donovan, 
Hunter, Headly, Sachse, Rushton. 


There will be frequent smokers 
during the year for which the best 
obtainable speakers will be pro- 
cured. In the spring it is the policy 
of the club to stage a show for 
which all members of the club, in 
satisfactory scholastic standing, are 
eligible. 

It is urgent that there should be 
a 100 per cent membership in the 
society and particularly desirable 
that the Freshman snap into the 
spirit of the Priestley Chemical 
Society. 
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Frank Sutherland, M.E., ’24, is 
again holding down a position on 
the line of the football team and 
Eddie Bennet, C.E., ’25, is making 
a strong bid for a place on the 
squad. Just a few more engineers 
following in the footsteps of Coach 
Young. 


WHITNEY ENGINEERING 
SOCIETY 


It is the purpose of this society to 
combine together all of the M. E. 
students, from “Frosh”’ to Senior, 
that they may learn and know their 
classmates in the M. E. Depart- 
ment and through the Engineering 
Association of which every Whitney 
man is a member, may know their 
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Where Some of Them Are— 


W. B. Campsewy, ’22, is an Instructor in Mathe- 
matics, Rutgers College, New Brunswick, N. J. 


A. Parrerson, ’22, is with the United Gas Improve- 
ment Company, Broad and Arch Streets. 


M. WirtscHarTer, ’22, is with the Atlantic Refining 
Company, 3144 Passyunk Avenue. 


W. R. Sriuimr, ’22, is with the White Motor Com- | 


pany, Cleveland, Ohio. 


A. W. CrRIsFIELD, °22, is with Charles T. Main, 
Consulting Engineer, Boston, Mass. 


FRANKLIN S. CHAMBERS, ’04, of New Lisbon, N. J., 


is Vice-President and General Manager of the Joseph 


J. White Company, Inc., there. He is also President of 
the Growers Cranberry Company, co-operative New 
Jersey selling organization, with offices in the Drexel 
Building, Room 730, Philadelphia, Pa. 


W. L. Boswe tt, ’22, is with the Pennsylvania Power 
and Light Company, Nesquehoning, Pa. 


Ben V. Scuuein, ’22, is an engineer with the Corru- 
gated Bar Co., in Philadelphia, Pa. 


Emer C. Hemevsaucn, ’22, is a commercial en- 
gineer with the Bell Telephone Co., Philadelphia, . 


Witiiam K. Crayton, Cu.E., °17, a former in- 
structor in Chemistry in the University of Pennsyl- 
vania, is now Assistant Superintendent of the Central 
Chemical Company, Hammond, Ind. 


J. A. JENNEMAN, Cu.E., ’21, has been made Chief 
Chemist of the Harrison Works of the Du Pont Co. 


WitisAm S. Fotny, ’23, and Leonarp F. Hirscu, 
*23, are now connected with the I. P. Morris Depart- 
ment of the William Cramp: Ship and Engine Build- 
ing Co. 


Joun EK. Srrarn, ’23, is on the engineering staff 
of the Heine Boiler Co., of St. Louis, Mo. 


Rogert W. GREENE, ’23, is a student engineer with 
the Western Electric Co., in Philadelphia, Pa. 


Lincotn Bouton, ’23, and Orro W. Manz, ’23, 


are cadet engineers with the General Electric Co., 
Schenectady, N. Y. 


°23, is connected with the Bell 
in Philadelphia, Pa. 


~ Joun LInpsay, 
Telephone Co., 


WILLIAM SWINGLE, °15, is now Assistant. Treasurer 
of the Consolidated Steel Company, 25 Broadway, 
New York City. 


Alumni: 


- This is Your JOURNAL! 


Your co-operation in the form of Articles, 
Subscriptions, Ads and Suggestions is 
earnestly solicited. 
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a. 


Who’s Who in Towne 


FRANK SUTHERLAND 


If someone were to ask, “Who 
is the most typical student in the 
Engineering School and the most 
representatwe Pennsylvanian?” we 
would say without a moment’s hesi- 
tation—“ Frank Sutherland!” 


This burly athlete has dismayed 
those pessimists who have always 
said an engineer doesn’t have time 
for activities. 

Just to prove it here is his record: 
Three years’ varsity football, three 
years in the Mask and Wig, and a 
host of smaller activities too numer- 
ous to mention. And as a scholar 
he is hard to beat. 


Hexagon Senior Society 


HARRY B. McCLURE 


Harry is one of the most active 
men on the campus as his record will 
undoubtedly prove. Besides being our 
head cheer leader, he 1s a member of 
the Undergraduate Council, Mask 
and Wig Club, and Glee Club. Harry 
also brought down all honors in 
societies being elected to the Hexagon 
Senior Society, Alembic Senior So- 
ciety, Tau Beta Pi, and Alpha Chi 


Sigma. 


Sphinx Senior Society 


eh 
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Utilization of Tree Stumps for Paper Making 


Roy H. Borgersen, M.E., ’26 


HE average student, accustomed to the luxury 

of sufficient reading matter to satisfy his almost 
insatiable desire for entertainment, little realizes the 
enormous amount of paper stock consumed each year 
by the various newspapers and publishing houses of 
the country. Nor is it likely he considers that, in 
order to gratify his somewhat avid desire for the latest 
novel or his particular photoplay weekly, the pub- 
lisher must have at his command enough paper on 
which to print, that to produce paper our paper-mills 
must have wood-pulp, and finally, that wood-pulp 
ean only be had from certain raw materials obtained 
from the forests. But for the most part our wood- 
lands are in a deplorable condition. Indeed, today 
the tractless primeval forests are, in many cases, noth- 
ing but measureless stretches of waste. It follows, 
then, that unless our timberlands are replenished at 
once there will be a deficiency in the amount of avail- 
able wood-pulp, and as a matter of fact, a famine is 
even now impending. 

Because of the large areas of spruce formerly found 
in the regions of the New England, Middle Atlantic, 
and Great Lake States these vicinities were the center 
of the pulp-wood industry. But with a depletion of 
the forests, wood for the pulp naturally became scarce, 
and, at the present time, many of the large corpora- 
tions are required to bring their raw materials from 
distant points. Since freight rates are excessively 
high, the cost of the finished product will be much 
greater. This is an unfortunate result of improper 
forest jurisdiction. 

Scientists and others, however, have not been in- 
different to this impending destitution of our forests, 
and ‘the resulting pulp-wood famine. On the contrary, 
they have realized how vital our woodlands are. Yet 
despite their interest and efforts it seems that our 
timberlands are not being replenished at a rate to 
offset eventual deforestration. Statistics show that 
in the Southlands, where the long-leafed yellow pine 
abounds in great numbers, the forests are being cut 
down at a rate of nearly four million acres annually. 
Already the appalling number of thirty million acres 
have been stripped, and due to the difficulties en- 
countered in removing the stumps these vast areas 
remain uncultivated—produce nothing—and hence, are 
practically worthless. 

“But what are we to do?” cries the citizenry. Im- 
mediately comes the reply, at once encouraging, 


from the American Paper and Pulp Association who 
declare, ‘‘ Utilize the cut-over forests. They assuredly 
are a treasure house of riches.” 

Then to support their declaration there follows the 
final success of the engineer and chemist who, side 
by side, have spent many years in active research 
work. They at length have discovered a practical and 
profitable method which will cause the charred, weather- 
beaten stumps to yield their riches held so many years. 
In their efforts to win this great vegetal wealth stored 
in the blasted weather-blackened stumps these men 
have encountered and triumphed over great difficulties. 
As a result of the many years of research these rem- 
nants found in the cut-over timberlands can be utilized, 
no matter how worn they are by exposure to the ele- 
ments and storms for the bark itself forms a splendid 
protective covering. — 

The new system includes three separate, but closely 
related, lines of work. The foremost object is to manu- 
facture a chemical fiber suitable for book or magazine 
paper. The next or second step is the by-product 
manufacture of such naval stores as_ turpentine, 
pine-oil, resin, etc. Finally, it is planned to receive 
through destructive distillation the valuable wood- 
trash—that portion unsuited for fiber, but which will 
yield acid, flotation oils, ete. 

The idea, in brief, is to have each manufacturing 
plant composed of two divisions—a field plant, which 
will supply raw materials to the permanent mill located 
within a short distance from it. By carrying out the 
processes developed to a degree of perfection by the 
engineers, these field plarts will supply turpentine, 
pine-oil, resin, tar, beside the main product, pulp- 
chips, whose moisture, acid, and resin content are 
nearly uniform. This latter product—a_ so-called 
standardized chip—is really of immense importance 
in the pulp-wood industry, for without it the process is 
attended with many uncertainties. 

The one factor which assures the success of the 
new process is that no intricate machinery is required 
—nothing more complicated than that which is ordi- 
narily found in the average saw-mill. Moreover, no 
more skilful labor than is at present obtainable will 
be required to operate the machinery. 

When these ill-looking stumps are removed from 
the cut-over timberlands, other trees can be planted 
in their places, or the land can be cultivated and 

[Continued on page 30] 


Tee TOWNS 


were NPL Ee 


VORA JOURNAL y Be 


“The Lever R” 


Rosert R. Ospsorn, E.E., ’25 


F ALL of the successful engineers who have gone 
forth into the world and achieved the highest 

pinnacles—Steinmetz, Mojeski, Edison, Hammond and 
R. Goldberg, for instance—could be asked what they 
thought to be the most important thing to learn for 
the young engineer who is still in the Probation Period 
of his education, we are sure that the importance of 
the ‘“‘Lever R” would be their unanimous opinion. 
For a young engineer to try to acquire proficiency 
in his selected profession without first learning some- 
thing of the ““Customs and Habits of the Lever R”’ 
would be as foolish as to attempt carpentry without 
tools or to try running a garage business without an 
adding machine. We can’t imagine a more futile 
attempt and hope we can convince the student that 
there is nothing that deserves his serious attention 
more than this all-important lever. Offhand we can’t 
think of anything that nearly approaches it in value to 
the profession unless the “Flutes H” or the “Link 
W”’ were to be considered. 

Just pause for a moment and think of the disastrous 
results if the “Lever R” were suddenly wiped out of 
existence—instantly banished to the great realm of 
forgotten things. What a catastrophe! Locomotives, 
elevators, Fords and typewriters would shudder and 
collapse. Engines, carburetors, fountain pens and 
wheelbarrows would cough and die in their tracks. 
Generators, wheel bases, safety valves and hand cars 
would become useless piles of junk, for the “Lever R”’ 
is an important part of all their mechanism. Starva- 
tion would face us for we would be unable to control 
our sausage-stuffing machines, or our asparagus cutters. 
Housewives would be without their cherry stoners, 
or their coffee grinders as the first operation in using 
them is to “grasp the ‘Lever R’ firmly between thumb 
and index finger.” The contractor would find that 
his concrete mixers would not mix, his riveters would 
not rivet, his motors would not mote, and in despera- 
tion, he would probably attempt suicide only to find 
that revolvers are discharged and illuminating gas is 
turned on only by means of the “Lever R.” The 
weather prophet could not read his indicator, the farmer 
could not bale his hay, and the kippered herring in- 
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dustry would be at a standstill. The campus restau- 
rants would be devoid of a single hard-shell sandwich 
for the bread slicers would not work, and where is the 
man that can cut that bread with a knife? 

“Ah!” you say. ‘There would be one redeeming 
feature of such a catastrophe; saxophones would be 
silent.” But you would be sadly, sadly mistaken, 
for strange as it may seem, there are no “Levers R” 
in the saxcphone machinery. However, you would 
no longer be pestered by this wind instrument on 
your radio for should our invaluable lever be eliminated 
from the engineer’s mechanisms you would be unable 
to shift your vario-coupler into second gear, nor could 
you tune in your variable grid leak. 

And think of the casualties in M. E. 14 and M. E. 

15! In the past the “Lever R” has been the student’s 
ever-present friend. If in the evening he had tired of 
studying and had decided to take Margery to the 
movies he would surely be called upon the next day 
in M. E. 15. The Mechanical Engineering Depart- 
ment has a long-trained and profound ability at pick- 
ing out the student who has neglected his assignment 
the night before and one should learn to respect that 
ability. So if this engineer were asked some discon- 
certing question, such as, ‘““What controls the steam 
chest inlet valve on the Sellers Injector?” or “What 
depresses the primer on the full floating axle of the 
Smith Automatic Stoker?” and had not the slightest 
idea that either of these two machines even existed, 
his last resort was to summon as much confidence as 
he could command, put on as bold a front as possible 
and say, “The Lever R, of course!” The chances 
stood about even that the answer would be perfectly 
correct and the instructor would jot down a “4” 
opposite the student’s name in the little black 
book. 
Think of the fearful consequences if we were robbed 
of this last haven, this staunch friend—the professors 
would roar in thunderous tones, the classes would 
shiver and quake like ye proverbial aspen leaf, and the 
mail would be full of prob— Ah, we can go no further, 
it is too terrible to think of. We can only say— 
“Young engineer, know your Lever R.’’ 
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CHEMIST IN MOVIES; 1 OF 12 MEN OUT 
TO HUMBLE EDISON 


COLLEGE GRADUATES IN Pact to ENTER STRANGE 
OccUPATIONS AS TEST 


Just to disprove Thomas Edison’s theory that a 
college man is good only for the job for which he has 
been trained, Le Roy Ellsworth Grooms, Cornell 
graduate and consulting mining chemist from Nevada, 
has gone into the movies and is now playing in a Long 
Island studio. : 

Grooms explained today how he happened to make 
the test. A few weeks ago, he said, a group of college 
men were discussing the Edison idea, and Grooms 
suggested that they try to disprove the inventor’s 
statement regarding limited adaptability. 

‘“The names of twelve professions were written on 
slips, and passed around in a hat,’ Grooms said, 
“each of the men promising to take up the profession 
which he drew. On the slips were: Motion-picture 
actor, steel, farming, lumber, automobile, stage actor, 
cattle, building construction, haberdashery, electrical 
engineering, undertaker and steamship transportation. 

“Of the twelve men who entered the agreement three 
were lawyers, two stockbrokers, one a doctor, one a 
mining engineer, one an author, two civil engineers, 
one a consulting mining chemist and one a capitalist.” 

Grooms drew the motion-picture slip. He soon 
found a job, and is now thinking of continuing in the 
business. He was first to succeed, but, according to 
the agreement, the other eleven must be established 
in their new professions by September Ist.—Public 
Ledger, July 19, 1923. 


Ditch diggers are said to need only a three hundred 
word vocabulary. Such being the case, why make 
civil engineers take English?—Rose Technic. 


Why is Boyle’s law like love? The lower the gas 
the higher the pressure. A. &. 
—The Percolator. 


In PRAISE OF CHEMISTS 


Oh, the chemist is a learned guy 
With nobly bulging brow! 

He hits the steepest grades on high 
And always knows just how: 


To mix a couple of atoms 
And a molecule or two, 

And cook them in a little dish 
Until the air is blue, - 


And if they don’t evaporate, 
Explode or deliquesce, 

Why then he’ll have a nice fast dye 
For a lovely lady’s dress. 


Or to harness up a colloid 
With a catalyst or worse 

And shake them in a test tube 
Till the olefines disperse. 


Then if the ketones hydrolyse 
And the isomers adhere, 

Perhaps he'll have a radical 
Or maybe just near-beer. 


Or to take an ultramicroscope 
And find its plastic weight 

By dissolving out the valence 
Before it is too late. 


And thus he’ll make a hypsochrome 
Then add a benzene ring. 

No wonder we admire him, 
Of Science he is King. 


—The Catalyst. 


Does your P.M. schedule 
read like this? 


If your burning ambition is to excel as an all- 
around society man, you couldn’t have planned 
your evenings better. Such persistence will win 
out over the indolene: of the rae and: file, for as 
the poet say: p< 


The heights by great men ess and kept @ 
_ Were-not attained by sudden flight, . 
But they while their companions: slept. vw 
» Were toiling. upward i in the night.” 


But, if-you intend to. make your mark in engi- 
: r business, don’t expect that supremacy 
4 axed floor will help when you start hunt- 


Not that you need swing to the other extreme 
as a “‘grind’’ or a hermit. Let’s concede it is all 
right to minor in sociabilities—but certainly it is 
only common sense to major in the math and 
sciences and English that will mean bread and 
butter to you later on. 

Remember this—the harder you work right 


Published in now in getting a grip on fundamentals, the easier 
the interest of Elec- things will come to you when you must solve 
trical Development by still bigger problems. And if you take it easy 


an Institution that will 


Bee locd by. what. now—well, look out for the law of compensation. 

ever helps the It’s up to you. While you’ve got the chance, 

Industry. seize it, dig in, plug hard. It will pay—in 
cold cash. 


| Western Electric Company 


*Two years ago this advertisement appeared in 
the Western Electric college paper series. It received 
so much friendly comment from your faculty 


and alumni, including some graduates who have 
‘ since entered our business, that we now reprint it 
—as a suggestion in this busy month of schedules. f 
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PENN ALUMNUS ELECTED 
VICE-PRESIDENT OF 
A. 5.’ ME FE, 


We take great pleasure in learn- 
ing that Mr. H. Birchard Taylor 
has been elected Vice-President of 
the American Society of Mechani- 
cal Engineers. 

Mr. Taylor was born in Phila- 
delphia in November, 1882. He 
attended the Northeast Manual 
Training School in that city and 
then entered the University of 
Pennsylvania where he took a 
special course in mechanical and 
civil engineering in the class of 1905. 

Mr. Taylor entered the hydraulic 
department of the I. P. Morris 
Company in 1905 and in 1912 he 
became the head of the department. 
When the I. P. Morris Company was 
made a department of The William 
Cramp and Sons Ship and Engine 
Building Company, he was 
appointed assistant to the president 
of the company. Two years later, 
in 1917, Mr. Taylor gave up his 
work as a hydraulic engineer in 
order to take up executive duties 
and this same year became vice- 
president of the Cramp Company 
which position he still holds. 

Although Mr. Taylor’s duties 
have been largely with executive 
and financial matters for the past 
six years, he has retained his interest 
in the technical side of hydraulic 
engineering. He is a contributor to 
the eng neering press frequently 
and the originator of a number of 
inventions. In addition to the 
vice-presidency of the Cramp Com- 
pany, he is the president of the 
Pelton Water Wheel Company of 
San Francisco and a director of 
the Dominion Engineering Works, 
Ltd., of Montreal. 


PROFESSIONAL NEWS 


Mr. Taylor has been a member 
of the Society since 1910. He is 
also a member of the Society of 
Naval Architects and Marine En- 
gineers, and a past president of 
the Atlantic Coast Shipbuilders’ 
Association. 


FRENCH EXCHANGE 
PROFESSOR HONORED 


France was acclaimed as the 
friend and ally of America at a fare- 
well luncheon given by the Ameri- 
can engineering profession to Dr. 
Emmanuel de Margerie, French 
exchange professor to the United 
States, at the Harvard Club, New 
York City, Friday, May 18th. 
Leaders in the national engineering 
societies and representatives of lead- 
ing colleges and universities were 
present. 

Dr. Albert R. Ledoux, past presi- 
dent of the American Institue of 


Mining and Metallurgical En- 
gineers, presided. 
Prof. de Margerie, an _ inter- 


national authority on geology, said 
in his address that “‘to the en- 
gineers, after God and George 
Washington, the American people 
owes most of its present prosperity.”’ 
Prof. de Margerie, who as repre- 
sentative of the French Ministry 
of Education has just finished a 
year of lecturing at Columbia, 
Cornell, Harvard, Johns Hopkins, 
Massachusetts Institute of Tech- 
nology, Pennsylvania and Yale, 
added: 

“In no other country in the 
world is there a larger relative and 
absolute number of engineers than 
in the United States. And the 
benefit which the country at large 
finds in their most efficient help 


is not only of a technical nature; 
the attitude of mind of the Ameri- 
can engineer has become a powerful 
factor in the development of the 
community—we have seen some- 
thing of that, on our own ground, in 
connection with the problems of 
tremendous magnitude which arose 
during the World War.” 

M. Benet and M. Liebert eulo- 
gized Prof. de Margerie as one of 
the great scientists of France. Prof. 
de Margerie was recently elected 
to membership in the French Acad- 
emy and has just been awarded 
one of the highest honors of the 
National Academy of Sciences of 
the United States, the Mary Clark 
Thompson gold medal for services 
to geology and palaeontology. 

“This occasion,”” explained Dr. 
Ledoux, “‘marks the appreciation 
of the members of the engineering 
profession in the United States of 
the value of exchange professors 
in engineering education.” 


—Federated American Engineer- 
ing Societies Bulletin. 


FRANCE HONORS DR. SMITH 


Dr. Edgar Fahs Smith, former 
provost of the University of Penn- 
sylvania, has been notified through 
the French Embassy at Washington 
he has been made an officer of the 
Legion of Honor of France. 

The high honor came as a surprise 
to Dr. Smith. In transmitting the 
honor, the French Embassy said it 
was in recognition of the part 
taken by Dr. Smith in the Pasteur 
celebration in this country, his 
high rank as a scientist and the 
friendly attitude he has shown to- 
ward France in his public addresses. 


TY Pe ea 


The Pack Train has become a relic of the 
past, along with the Prairie Schooner. 
Modern methods of transportation have 
leveled mountains, brought San Francisco 
nearer to New York, and widened the mar- 
kets of all our great industries. 

And the engineering brains and energy, 
that have developed transportation to the 
prominence it holds in the business of the 
world today, are no longer employed in 
improving means of overland travel alone. 
Street Railways, Elevator Systems, Inter- 
urban Lines and Improved Shipping Lines— 
these are some of the accomplishments of 
engineering in the development of better 
transportation. 

Neither have the builders of such systems 
been concerned only in the actual hauling of 
people and materials. A study of the methods 
of handling passengers and freight at the 
large terminals has developed the Terminal 
Engineer, who has greatly improved existing 


Westinghouse (W 
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ACHIEVEMENT & OPPORTUNITY 


Engineering Levels Mountains 


methods, and has developed entirely new 
ones, as well. 

Engineering, as it is applied to transporta- 
tion, has had to concern itself with many 
kinds of materials and many ways of handling 
them under all manner of circumstances. 
For instance the problems surrounding the 
handling of iron ore, in bulk, are vastly 
different from those encountered in moving 
any one of the finished products manufac- 
tured from iron ore, that must also be 
transported in large quantities. But Engi- 
neering constantly meets each situation with 
improved transportation facilities. 

Industry, as a whole, and the nations and 
the people of the world owe much to the 
engineers, associated with such large manu- 
facturing industries as Westinghouse. They 
have not only brought about vast improve- 
ments, but they have done so at a constantly 
decreasing cost to those who derive the 
greatest benefit from them. 
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MAKING 


[Continued from page.24] 


made productive. Then out of these limitless wastes 
will rise forests that will epitomize the efforts of the 
scientist, and crown the work of those who have 
labored for greater, better, and more productive 
woodlands. 


WHAT’S IN A NAME? 


College professors have for years seen their title 
usurped by teachers of dancing music and even of 
boxing, swimming, ete. 

The Engineering News Record tells us that we 
engineers are undergoing a similar humiliation. The 
writer of this article points out the impunity with 
which the title of our profession has been assumed by 
people who are no more engineers than the gypsy 
clairvoyant is a “professor”. Extracts from the 


article follow: 


If it were not for the injury that is done to the name of a 
splendid profession, the individuals responsible for this sort of 
thing would simply make themselves ludicrous, but it must be 
remembered that one perfectly good word, i. e., “professor,”’ 
has already become considerable of a joke through its applica- 
tion to all sorts of practitioners of all sorts of arts. 

Not long ago, for example, a New York newspaper, under a 
head ‘‘Body Engineers Now Important,” held forth to the 
extent of nearly a column. When I first saw the head I thought 
this was a new engineering title for quack doctors, but upon 
reading into the article I found that the ‘‘body engineer” is the 
designer of automobile bodies. The article itself, of course, was 
simply a “puff” or ‘‘write-up”’ for a specific automobile manu- 
facturer, in the course of which it is explained that the ‘body 
engineer’? devotes all of his time ‘‘to the improvement of the 
body, of the locks, the door and window fittings and everything 
that concerns the comfort and beauty of the car.’’ Another of 
the fifty-seven varieties is the ‘publicity engineer.”” A news- 
paper article refers, for example, to the “publicity engineer”’ 
for a theatrical company. This, of course, is our old friend, the 
press agent, exalted to a “‘professional’’ plane. Still another 
specimen is the ‘‘milk engineer.”” Just exactly what his func- 
tion may be I have not been able to make out, as I saw the title 
used on the corner card of an envelope. 

Another instance recently reported to me was that of the 
‘Income Engineer,’’ who turns out to be no less a personage than 
our old friend, the insurance agent, who doubtless derives much 
“‘swank”’ and effects many entrances that he might not otherwise 
enjoy through the use of his neatly engraved card bearing his 
name and his title, ‘‘Income Engineer.’’ I have before me also 
a newspaper or magazine clipping which contains an advertise- 
ment for an ‘‘Institute’’ which conducts a course in dress de- 
signing and dressmaking. This advertisement features the 
genius of Emily, who built up ‘‘a most lucrative business’’ by 
‘following out a tip from the Institute to use original advertising 
methods.”’ She styled herself ‘‘clothes engineer,’’ and ac- 
cordingly hung out her shingle bearing the initials C. E. after 
her name. Probably others will be inspired to follow Emily’s 
example. Not long ago a Middle West department store ad- 
vertised, with considerable éclat, the services of its “ window- 
shade engineer’’ who would be at the service of its patrons. 

An unusually interesting case not long ago consumed con- 
siderable space in the principal New York newspapers, when 
the Society of Professional Automobile Engineers formally 
opened its club house in that city. This brand of engineers, 
be it understood, comprises chauffeurs in private employment. 
But let the president of the society explain. According to the 
newspapers he announced that ‘‘ the organization was conducting 
a nation-wide campaign to eliminate the term chauffeur from 
usage and substitute ‘automobile engineer.’ ’’ ‘There is a 
great difference between an automobile driver and an automobile 
engineer,’’ he said. ‘Our organization is composed of pro- 
fessional operators of automobiles in private employment. It 
aims to place the profession on a higher plane and to protect 
its members from increasing laws levied on operation of automo- 
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biles.””. Taxicab chauffeurs, it is said, are not eligible for mem- 
bership. Perish the thought! 

The climax is capped, perhaps, by still another variety that 
recently took a full page in a magazine to tell of a ‘‘ New Pro- 
fession That Pays from $3,000 to $15,000 a Year.” ‘‘An enor- 
mous untouched field,’’ continues the advertisement. ‘‘No 
competition, a tremendous demand, no capital required. Can 
be learned in from two to six weeks. . . . This new profession 
offers its followers a position of dignity and independence, a free 
rein for initiative, and those other recognized advantages en- 
joyed only by professional men. Yet there is no long period of 
training and study extending over years, no poorly paid period 
of apprenticeship, as is the case with doctors, lawyers, and fol- 
lowers of the old-line professions. And best of all, there is prac- 
tically no competition. This is one reson why those men who 
are now practising this new profession are actually making more 
money than the average doctor, lawyer, architect or engineer.” 

This fortunate individual is the “exterminating engineer,’ 
who through his ‘“‘knowledge of technical methods and special 
formulas’’ devotes his professional activities to ‘the scientific 
exterminating of insects, vermin and parasites.”’ Shades of 
Watt, Smeaton and Noble! Little did the humble doughboy, 
attentively ‘reading his shirt” during the long winter evenings 
in French trenches, realize that he was founding a new profession! 
The exterminating engineer, we are told, has ‘‘no difficulty in 
getting business,’’ but he is ‘‘not dependent solely upon his in- 
dividual efforts;’’ for the new profession is backed bya Coz 
operative organization whose membership consists of men trained 
in the profession.’’ This organization, which maintains its 
headquarters in New York City, teaches men by mail and 
graduates them “‘in from two to six weeks as ‘exterminating engi- 
neers.’ "’ Then it helps finance them in business, appointing 
them its representatives in their own communities. 

They “are always on the lookout for live, progressive men to 
become affiliated with them. The membership fee is ridiculously 
low—a man can actually become established in business for him- 
self as an Exterminating Engineer, at a lower outlay of money 
than the average freshman in college has to pay for text-books 
and supplies alone... .” 

And so it goes. These are only a few. Doubtless others have 
discovered other varieties and could contribute a specimen or 
two to this engineering Chamber of Horrors. All this has a 
humorous aspect, of course, as is exemplified by James J. Mon- 
tague in the following verses: 


“No longer little Micky Hare 
Whose ways are mild and meek, 

Will keep my clothing in repair 
For fifty cents a week. 

He now demands a larger sum, 
Which I esteem too dear, 

For lately Michael has become 
A Pressing Engineer. 


“The days when Tonio Dorio 
Would clip and trim my lawn 
And make my kitchen grow, 
For ten a month are gone. 
He now is making wads of pelf, 
Takes contracts by the year, 
And, on his billheads styles himself 
A Mowing Engineer. 


“The lads from Greece who cleaned my shoes 
Once in a cheaper time, 
Now with haughty scow] refuse 
My little proffered dime. 
One sees them by appointment now, 
They’ve risen, it appears, 
And have become, so they avow, 
Shoe Surface Engineers. 


“Old ’Rastus Johnson comes no more 
To take the cans away. 

Or knocks upon the kitchen door 
To seek his weekly pay. 

He’s found a means of getting his— 
The dusky profiteer— 

His card informs me that he is 
A Garbage Engineer.” 


Heute WanteED 


“Is this the Fire Department?” yelled the excited 
chemistry professor over the phone. 

“Yes, what do you want?” 

How far is it to the nearest alarm box? My labora- 
tory is on fire, and I must turn in the call at once!” — 


Black and Blue Jay. 
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BETTER LIGHTING NEEDED IN INDUSTRIAL 
PLANTS. 


In a paper read before the Illuminating Engineering 
Society, February, 1920, entitled, “A Survey of Industrial 
Lighting in Fifteen States,’ R. O. Eastman submitted 
some very interesting data regarding the lighting condi- 
tions in industrial institutions. The survey comprises some 
446 institutions, in which lighting was considered by 55.4% 
as being vitally important, and by 31.6% as being mod- 
erately important, and by 138% as being of little im- 
portance. Practically 58% considered that lighting was 
as important as power in the operation of the plant, and 
a small proportion would give more attention to lighting 
than to anything else. 


In considering the present condition of lighting as 
found in the various plants, only 9% ranked as excellent, 
about 1% ranked as good, 29% fair, 18.8% poor, 3.5% very 
poor, and 7.8% partly good and partly poor. It was found 
that the lighting in the offices was far superior to that in 
the shops; 19% being excellent, 36% good, 31% fair, and 
only 18% poor and none very poor. 


On consulting the executives regarding what factors 
were most important in considering lighting, the following 
facts were revealed: Increase of production 79.4%, de- 
crease of spoilage 71.1%, prevention of accidents 59.5%, 
improvement of good discipline 51.2%, and improvement of 
hygienic conditions 41.4%. Manufacturers who have good 
lighting appreciated its value largely from the standpoint 
of its stimulating effect upon output. 


There is no question that any intelligent man who 
carefully considers the necessity for good lighting in an 
industrial plant, will agree that it is impossible for a per- 
son to do as good work, either in quality or quantity, in 
poor light as in good light, but yet the result of a careful 
analysis discloses the fact that only about 40% of indus- 
trial plants are furnishing good light to their workers and 
60% are operating under poor lighting. It is hard to 
understand why such a proportion of concerns can be satis- 
fied with a condition which is universally admitted to be a 
curtailer of efficiency and a prolific causer of accidents. 
The principal cause of this condition is that those in charge 
of such establishments have not given the attention to 
lighting that it demands. They do not know what consti- 
tutes good lighting, and in their absorbing interest of 
other factors of production have overlooked a vital one. 


Every safety official should deeply interest himself in 
the lighting of his plant and insist upon good lighting as 
much as good goggles, good guards and other necessary 
accident prevention equipment. Every production manager 
should insist upon good lighting because the efficiency of 
the working force is increased by the condition of the light- 
ing furnished. The plant physician should examine the 
lighting, for eye strain and eye fatigue are directly affected 
by poor lighting, as is the hygienic condition. Well lighted 
plants are invariably cleaner than poor lighted places. 
Plants equipped with Factrolite Glass in all windows are 
well lighted. 


If you are interested in the distribution of light 
through Factrolite, we will send you a copy of Laboratory 
Report—“Factrolited.” 


MISSISSIPPI WIRE GLASS CO, 
220 Fifth Avenue, 
St. Louis. New York. Chicage. 


o4 


| Wheeler Condensing Equipment 
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tric Condensers. _ 
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Pump. 
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Wheeler Surface, Jet and Barome- Wheeler Centrifugal Pumps. 


Wheeler Cooling Towers—All 
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Wheeler Rotative Dry Vacuum Wheeler Film Evaporator. 


“‘Crescent Brand’’ Seamless Drawn 
Prass and Copper Tubes and 
Pipes. 


ANY OF OUR BULLETINS SENT ON REQUEST 


WHEELER CONDENSER & ENGINEERING COMPANY 


CARTERE 


T, NEW JERSEY 


HENRY BOWER 


Chemical 
Manufacturing Company 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


“B. B.”” BRAND ANHYDROUS AMMONIA 
AQUA AMMONIA 
YELLOW PRUSSIATE OF SODA 


WILLIAM H. BOWER, ’85 Col. HENRY BOWER, '18 Wh. 

il President Assistant Treasurer 

| FRANK B. BOWER, '92 Col SYDNEY THAYER, Jr., '19.Col., 
First Vice-President Assistant Secretary 

i} WILLIAM L. ROWLAND, '78 Col. S. FELTON GROVE, '04 Col. 
Second Vice-President Chemist 

i SYDNEY THAYER, '86 Col. REGINALD R. JACOBS, '18 D. 

| Secretary and Treasurer CLARENCE D. FASSETT, '19 Wh 

| Associates 

i 

l 


Please mention Tae TowNe Screvrirric 


MANUFACTURERS 


Gas Meters of Capacity and 
Precision 


1513: RACE STREEF 


PHILADELPHIA 


Se — —— ——— ———————————————————E—————————EEEEE 
S°4) on Jour NAL when patronizing advertisers 


MOTORLESS FLIGHT 


[Continued from page 16] 


given direction of the wind, if a certain gliding angle 
produces vertical ascent, a lesser angle will produce 
decreased vertical but increased horizontal motion. 
The glider obtains a start either by launching from 
a height, or by being towed rapidly along the ground. 
Assuming a wind to be blowing, the force of the wind 


Wind 


Poor Gliding Angle. rE % 4, 
be alting force, b= wind force , 2 -resultart force. 


Fics. 3 and 4 
(a) Gliding force; (6) wind force; (c) resultant force. 


combined with the momentum of the start would 
cause the machine to rise. Upon reaching an eleva- 
tion when the horizontal momentum has been expended, 
the pilot can glide with the wind thus achieving velocity. 
Fig. 4 shows the wind and gliding force combining to 
produce velocity. 

Fig. 5 shows diagrammatically a probable procedure 
if the desire is to travel with the wind. 

Fig. 6 shows the probable procedure if the desire is 
to travel against the wind. In both cases the stretch 
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a” is for the purpose of gaining velocity. In the 
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Fics. 5 and 6 
(a) Gliding force; (6) wind force; (c) resultant force. 


first case it is desirable to rise as vertical as possible 
as a horizontal component would not be in the direc- 
tion desired. In the second case the downward glide is 
obtained by varying the gliding angle while advancing 
against the wind. In the first case the glider muse 
face about in order to rise, whereas in the second cast 
the glider is always facing forward. 

No immediate commercial application of gliding is 
probable. It has been suggested that gliders could be 
very effectively used to carry passengers from large 
transport dirigibles, tied to mooring towers, to nearby 
stations on the ground below. But the real utilization 
of these motorless machines lies with the future; at 
present much concerning their practical operation is 
still unknown. 


Five Acres of 
Steel 


E cordially invite all engineers and alumni 
to visit PHILADELPHIA’s LARGEST STEEL 
WAREHOUSE. Situated but a few blocks from the 
University and unique among the plants of 
Philadelphia, it offers many things of interest 
to you as engineers. Here you will find FIVE 
ACRES exclusively devoted to STEEL, yet such 
is the efficiency of our organization that all orders 
are executed the day they are received. 
The methods by which we achieve this efficiency 
should interest you and we shall be proud to 
demonstrate them to you. 


MORRIS WHEELER & CO. 


30TH & LocUST STREETS 


Sy 


Adding to Machine Quality 
Bilgram Bevel Gear Generators 
cut theoretically correct gears. Such A ., 
gears are especially adapted to AS. 
machines of the better grade. — 


S 
y.) 


We have special facilities for cut- 
ting Spur, Helical, Bevel, Worm, 
Internal and Elliptical Gear Wheels. 


Let us quote on the gears 
Hy you use. 


The Bilgram Machine Works 
1223 Spring Garden St., Philadelphia, Pa. 


Alteneder 
Drawing Instruments 


Appreciated the world 
over for their excel- 
lence and universally 
used by the expert 
engineer and architect 


Catalogue on Request 


Theo. Alteneder & Sons 


1217 Spring Garden St., Phila. 
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and chemical branches of engineering. These all 
mingle in respect to their positions entered into after 
college. A mechanical engineer can become an elec- 
trical, and vice versa, while a chemical engineer with 
his broad training can with a little extra effort slip 
into either of the others. There seems to be, how- 
ever, a sharp line of demarcation between the civil 
engineering and the other three branches. The civils 
are prone to follow fields radically different from those 
of the other three branches. But then their roster in 
college is radically different also. 

In looking over the details of the registration of the 
various classes we make some startling discoveries. 
We find that we engineers are a versatile lot. Some 
are lawyers, doctors, dentists, veterinarians, brokers, 
clergymen, insurance men, bankers, traveling sales- 
men, Christian Science lecturers, priests, and others 
beyond mention. And, lo and behold, we find one of 
our “C. E.’s” turned out to be a Minister of War 
of one of the South American Republics! And a 
couple of “lo and beholds” when we note that an 
“M. E.” is a teacher of zoology. And what shall we 
say when we note that an “M. E.”’ is a proprietor of a 
laundry. And words fail us when we note that one 
of our “EK. E.’s”’ is a liquor dealer. 

We find that the civil and the mechanical engineers 
are the most versatile in adapting themselves to unique 
professions. We find that if you are a “M. KE.” you 
have the greatest chance of becoming a clergyman. 
If you are a “C. E.” you have the greatest chance 
of becoming a professor or a farmer. The “M. E.” 
is second in point of danger of becoming a professor. 
The following statistics will confirm for the most 
part these statements. They represent but a general 
classification and are sufficient to show the general 
trend. 

Group 1.—Mechanical, 
engineers: 

Pursuits relating to engineering and other pursuits. 


electrical, and chemical 


CLASSIFICATION 

POSITION MECH. ELEC, CHEM. TOTAL 
Commercial engineering...... 68 22 6 96 
Gas engineering. 76 2.20. 43 9 3 50 
General and consulting prac- 

(eee ee 20 11 = 34 
Hydraulic engineering. ...... 4 1 0 5 
Industrial engineering....... 52 15 1S 82 
Inspection engineering....... 4 21 1 26 
Light and power plant engi- 

MOCHA a ee 8 2 10 29 
Manufacturer’s engineering... 135 68 83 286 
Municipal engineering....... 10 6 1 17 
Railroad and railway engineer- . 

iy LAS A tes oa ee, 13 10 1 24 
Telegraph and telephone en- 

GINGCEWE. cas a 10 42 3 aS 
Teachers of engineering...... 2 3 0 3 
Sales engineers. 16s... 58, 31 30 3 64 

The professions: 

POSITION MECH ELEC. CHEM. TOTAL 
Are tert co os es ka 3 0 0 © 
Be ce Tai Reta glee ie asin a 6 3 0 9 
Designing and drafting... .... 15 11 0 26 
Mauutactititie. .: 40.4512 3 3 3 14 
Editorial and technical writing 5 Z 0 ej 
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must ke of the best. Als are learning how t 
‘ ae ee A careful study of these figures should reveal much. 


One looks at the various fields lying ahead and the 
ease with which any engineer no matter what his par- 
ticular branch, may enter into these fields, should 
do much to console the fellow who is worrying for 
fear he is in the wrong course. He should not look 
upon these four years as an everlasting grind to fit 
himself for a certain narrow field. Rather let us make 
the most out of it; to regard it as four years of broad 
engineering training, wherein we are learning methods 
of thought and being made susceptible to engineering 
ideas and by no means the least, acquiring that precious 


manage your own affairs. Build your foundation 
well by opening an account with this Company. 
You cannot learn too early that careful manage- 


ment of your finances is of the first importance. 


an Engineer 


The 


Commonwealth Title Insurance 
and Trust Company 


N.W. Cor. Twelfth and Chestnut Streets, 
Philadelphia 


thing called culture. If we put in enough real work 
to thoroughly understand our course, if we go out 
for all the activities we can take care of, and if we 
make use of the cosmopolitan nature of our University 
by coming in social contact with as many men as 
possible, we are fitting ourselves in the most efficient 
way, to be able to enter into any position no matter 
what its status when finally we end our undergraduate 


days. 
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Long Lasting Tannate Belts 


AHARD JOB MADE EASY 


ON THIS wire rope stranding machine, at one stage of the winding 
it is necessary for the belt to slip; then it must pick up the load 


promptly or be badly burned. 


This Tannate Belt slips enough to meet the tension; and as the strain 


Other belts burned and broke after two or three weeks’ use The Tan- 
nate belt was ‘good as ever’’ at the end of a six months’ trial. 


Such durability and grip save much expense and give a better output. 
Specify Rhoads Tannate Belts for your hard drives. 


To make your long lasting belts last 
longer use Rhoads Leather Belt Preserver 


Send for our little “Belt User’s Book’, Free 


Contains Useful Information 


J. E. Rhoads & Sons 


PHILADELPHIA: 16 N. THIRD ST. 


New York: 116 BEEKMAN St. 


CxHicaco: 316 W. RANDOLPH ST 


Factory and Tannery: Witmincton, DEt. 
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WHITNEY ENGINEERING 
SOCIETY 
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school. By getting together we 
can do more for Towne and fro 
Penn. 

_ This is your society, show your 
loyalty by becoming one of us. 
A competition, consisting of the 
reading of papers on “Present-day 
Engineering Developments,” will be 
run off in November and a suitable 
prize awarded the winner. Further 
details will be published in the 
near future. Every M. E. will be 
approached and given the oppor- 
tunity to support his school and 
his university. 

H. W. Parker, President. 


“Walter,” who spends twenty 
hours a day or so serving as cham- 
_ bermaid to the Harrison Lab, wants 
_ to know if it is really true that the 
_ trustees passed a resolution asking 
all the deans of the departments 
to grow beards. 


HEXAGON 


- The Hexagon Honorary Society 
an organization made up of twelve 
embers of the Senior class of the 

Engineering School. Six are elected 

at the end of their Junior year and 

these six elect six more from their 
own class during the second term 
of their Senior year. These men 
are selected by their records in 

University activities, their popu- 

larity and scholarship. 


Its prestige is well known and 
respected by everyone, making it 
an honor well worth while to be- 
come one of its members. 


Those of you who have just 
entered the school, take this to 
heart and determine to be more 
than merely a good scholar. Be 
active, and the rewards are yours. 


The members of Hexagon for 
this term are: ©. S. Rife, G. C. 
Powers, F. B. Sutherland, J. M. 
Castle, E. A. Shumway, H. B. 
McClure. 


CIVIL ENGINEERING 
SOCIETY 


The Civil Engineering Society 
has this year a schedule which 
ranks second to none. The drive 
for membership has come up to the 
usual high standard of the Society 
and this coupled to the fact that 
the faculty are right behind its 
every movement and only too will- 
ing to be able to serve augurs very 
well for 1923-1924. The Society 
will as in preceding years hold at 
least one meeting per month at 
which an eminent engineer will 
address the students. To help and 
make these lectures more interest- 
ing the Society has great hopes of 
being able to secure a moving 
picture machine due to the tireless 
work of Professor Berry. In addi- 
tion to the meetings the Civil 
Engineering Society has in view 
some very fine inspection trips 
under the guidance of members of 
the faculty. 


[Continued on page 39] 
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GUASS 


Shake hands with 
the sunlight through 


actinic glass windows 


Utilizing in a com- 
mercial way the prin- 
ciple so extensively 
employed by opticians, 
actinic glass transmits 
a soft, pleasing, lumin- 
ous light easy to the eye. 


It excludes 85% of 
the ultra-violet (injuri- 
ous) rays and 55% of 
the infra-red (heat) rays. 
These are the invisible 
solar chemical rays that 
hasten the fading of 
colors, are so destruc- 
tive to rubber fabrics, 
and are fatiguing to the 
eye. 

It is suitable for sky- 
lights and sidewalls of 
factories, trainsheds, 
warehouses and build- 
ings of all kinds. 


It is supplied in two 
surfaces, one a fine rib, 
the other a corrugation 
like corrugated iron, 
and also with or with- 
out wire mesh in it. 


Send for free sample 


Founded 1864 
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JOSEPH S. CARLITZ & CO. 
159 N. 2nd St., Philadelphia 


Jos S. Carlitz—v. of P., ’05 


RICHARD L. HUMPHREY 
M. Am. Soc. CE-M. Inst. C. E. 


CONSULTING ENGINEER 
Philadelphia 


CHARLES S. LEOPOLD 


ENGINEER 


213-15 SOUTH BROAD ST. 


Philadelphia 


WIRES AND CABLES FOR THE 
TRANSMISSION AND DIS- 
TRIBUTION OF ENERGY 


The Moore School of Electrical 
Engineering of the University of 
Pennsylvania has just completed 
arrangements with Mr. William A. 
Delmar, Chief Engineer of the 
Habirshaw Electric Cable Co. to 
give a series of fifteen lectures on 
the design, manufacture and use 
of electric cables. These lectures 
will be given every Tuesday after, 
noon for the next fifteen weeks 
from 3.30 to 5.30 p. M. in Room 314- 
Engineering Building, Thirty-third 
and Locust Streets. 

The University extends a cordial 
invitation to all students and engi- 
neers interested in this subject to 
attend these lectures. Those de- 
siring to attend are requested to 
register their names at Room 107, 
Engineering Building. No fee will 
be charged. 

The subjects which will be treated 
in these fifteen lectures are as 
follows: 


1. The wire and cable users’ prob- 
lems and the manufacturers’ prob- 
lems. The material available. His- 
tory. 

2. Manufacture of rubber insu- 
lated wires and cables. 

3. Manufacture of impregnated 
paper insulated and varnished cam- 
bric insulated cables. 

4. Installation and splicing. 

5. Testing cables and detecting 
faults. 

6. Capacity, charging current and 
power factor. 

7. Carrying capacity. 


sen 


l/NION PAVING CoO. 


Brick Making Machinery 
Paper Folding Machinery 


Private Driveways of 
Distinction and Durability 


CHAMBERS BROTHERS COMPANY 
52nd and Media Streets 
Philadelphia, Pa. 


Our Patented Filbertine (asphaltic- 
concrete) a Specialty 


30TH AND Locust Sts., PHILADELPHIA 
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8. Dielectric strength and insu- 
lation failure. 

9. Ionization and static charges. 

- 10. Cable design. 

11. Submarine and aerial cables. 

12. Single conductor cables for 
three-phase circuits. 

13. Comparison of American and 
European practices. 

14. Commercial application of 
various types. 

15. The present voltage limits for 
cables. 

The first lecture will be on Tues- 
day, October 9th, in Room 314, 
Engineering Building, University of 
Pennsylvania. 


Over in the Harrison Laboratory, 
we are glad to see some familiar 
faces with us again. The faces be- 
long to A. Robinson, Ch.E., °23, 
and Bill Lipp, Ch., ’23. They are 
doing graduate work. “Robby” 
was formerly Managing Editor of 
the T. S. S. JourNAL, President of 
Men About Towne, Hexagon So- 
ciety, Alembic Society, and numer- 


ous other things. Bill Lipp kept 
his spare time filled up with being 
President of the Priestley Society, 
Men About Towne, Alembic So- 
ciety, Tau Beta Pi, and Sigma Xi, 
and then some. 


PENN ARCHITECT WINS 
BEAUX ARTS. PRIZE 


The Paris prize of the Society of 
Beaux Arts Architects, which is a 
scholarship given by the society, 
amounting to $3,000, entitling the 
winner to admission to the advanced 
class at the Ecole des Beaux Arts 
in Paris, was awarded to Leo 
Rombotis of the University of 
Pennsylvania. The subject was 
“An Office and Reception Building 
for the President of the United 
States”. Second place went to 
K. H. Bieg of the Department of 
Architecture of Armour Institute 
of Technology, Chicago, and third 
place to I. J. Loebl of the Armour 
Institute. 


CIVIL ENGINEERING 
SOCIETY 


[(Continwed {7 om page 37] 


The Civil Engineering Society 
wishes here as spokesman for the 
Civil Engineering Student body 
to welcome Professor Chorlton to 
our midst, and hopes that his stay 
with us will be filled with as much 
pleasure and benefits as we are sure 
to have from daily association with 
him. 


PROF. RYAN ELECTED 
PRESIDENT OF A. I. E. E. 


Harris J. Ryan, internationally 
known electrical engineer and 
scientist, professor of electrical en- 
gineering at Stanford University, 
California, was elected president 
of the American Institute of Elec- 
trical Engineers at the annual 
business meeting held in the En- 
gineering Societies Building, New 
York, Friday, May 18th. 

—Federated American Engineer- 
ing Societies Bulletin. 
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Spur Gears, Worm 
Gears and Herring- 


bone Gears up to 


160 in. diameter. 30 
in. face-bevel gears 
up to 78 in. diame- 
ter. Micarta silent 
pinions and those of 
raw-hide. 
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The speed reducing 
unit is a facility 
which has become a 
necessity. We pro- 


duce these units up 
to 200 H. P. 


Our Catalog is yours 


asking. 


1120-1128 Vine St 


Philadelphia 
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When Henry 


rang the bell 


JOSEPH HENRY 
1797 - 1878 


ern ut Aihany hier If any bell was ever heard around the 
he became teacher of mathe~ 5 C - 
matics and physics in Albany world, Joseph Henry rang it in his 
Academy. Leading American . 

physicist of his time. First famous experiment at the Albany 
director of the Smithsonian 

sesiieh as Academy. The amazing development 


of the electrical industry traces back 
to this schoolmaster’s coil of insulated 
wire and his electro-magnet that lifted 
a ton of iron. 


Four years later when Morse used 
Henry’s electro-magnet to invent the 
telegraph, Henry congratulated him 
warmly and unselfishly. 


The principle of Henry’s coil of wire is 
The work that was begun 


by pioneers like Joseph utilized by the General Electric Com- 
Henry is being carried on é 

by the scientists in the Re- pany in motors and generators that 
search Laboratories of the 

feegete Screeners light cities, drive railroad trains, do 
Theyareconstantlysearch- a 

ing for fundamental prin- . 

ciples in order that electric away with household drudgery and 


ity may be of greater 


service to mankind. perform the work of millions of men. 
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HE =U-RE-LITE is an‘ appliance WEI es 
ELIMINATES THE DELAYS, ANNOY- 
ANCES: AND CONTINUED EXPERSe 

INCIDENT UPON THE BLOWING OF FUSES. 

It is an I-T-E CIRCUIT BREAKER enclosed with- 

in a specially constructed steel case, from the front 

of which projects a convenient operating handle. 

THE INITIAL COST OF THE U-KRE-T Tee a. 

THE ONLY COST! It not only gives 100% pro- 

tection to the motor or lighting circuit, but it also 

protects the employee from coming into contact 
with live parts. The U-RE-LITE automatically 
opens the circuit at a predetermined point or when- 
ever there is a short circuit or overload on the line. 

It can be closed again in a jiffy by any man, woman 

or child. Simply turn the handle: 


First to the left, then to the right, 
Turn the handle, and U-RE-LITE 


U-RE-LITE! Don’t call for your electrician. 
TOU DO 42) 


Whether your service is 550 Volts A. C., or 250 Volts D. C., whether 
your motors are 200 H. P. at the former voltage or 300 H. P. at the 
latter, we have the U-Re-Lite to fit your needs. 
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FUSES ARE GOOD UNTIL USED! THE U-RE-LITE IS GOOD 
NOT ONLY “UNTIL USED” BUT FOREVER AFTER! BUT 
THAT'S NOT HALF OUR STORY: [1°S FHE LOSS IN PRO- 
DUCTION THAT COUNTS. WRITE FOR CATALOG. 
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General Motors Building 
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ALBERT F. KAHN, Architect 


“In Terms of Drawn by Hugh Ferriss 
the Colossal” 


HE co-ordination of commercial strength, architectural vision and engineer- 

ing skill which created this titanic quadruple office building represents 
the motive and creative force which has turned the eyes of the world toward 
this type of American architecture. 


This, the largest office building in the world, possesses fundamentally 
magnificent largeness in its conception, and a clean-cut directness in its ex- 
ecution which place it among the most significant of American buildings. 


With such existing structural achievements no architeétural future is impos- 
sible, no project too vast or too complex to come readily to our imagination. 


Certainly modern invention—modern engineering skill and organization, 
will prove more than equal to the demands of the architecture of the future. 
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The Delaware River Bridge 


By Grorce S. Wessrer, Sc.D., 775 
Member of the Board of Engineers, Delaware Bridge Joint Commission 


_Epiror’s NotE—We know that every one will be especially interested in the accomplishments of Pennsylvania 
engineers. With this thought in mind, it affords us real pride and pleasure to have Mr. Webster, one of the foremost 
engineers of the country, acquaint us with the story of one of the greatest engineering feats of recent times. 


HE bridge over the Delaware River connecting 

the city of Philadelphia with the city of Camden 
is being constructed by a Joint Commission, created in 
1919, by the legislatures of the states of Pennsylvania 
and New Jersey. This Commission is composed of 
sixteen members, eight from each 


The United States Government exercises authority 
over navigable waterways; an Act of Congress was, 
therefore, secured authorizing the bridge, and after 
public hearings, the plans were approved by the Chief 
of Engineers of the United States Army, thus finally 

fixing both the horizontal and 


state. The engineering work is in 
charge of a Board of Engineers 
composed of three members. 

The bridge has been located 
after careful studies of the con- 
ditions along the water fronts 
and a site selected which is most 
convenient for vehicular and pe- 
destrian travel, at the same time 
economical for construction and 
where the rapid transit and trol- 
ley lines which will be provided 
for on the bridge may best be 
connected with the existing oper- 
ating systems on both sides of 
the river. 

The bridge will be built so as 
to span the entire channel of the 
river, that is, from wharf line to 
wharf line, thus avoiding the 
placing of any obstructions to 
navigation in the channel, and will have a vertical 
clearance above mean high water in the river of 135 
feet for a central channel width of 800 feet; this being 
the same vertical clearance which has been provided 
under the bridges over the East River connecting 
New York City and Brooklyn. This clearance has 
been found sufficient to meet the needs of navigation; 
vessels with masts of greater height being enabled to 
pass under the bridges by housing their masts. All 
Government, Navy and Shipping Board vessels are 
built to meet such conditions. 


GEORGE S. WEBSTER, Sc.D. 


— vertical clearances. 

Two types of bridge were avail- 
able for this site, the cantilever 
and suspension. Designs and 
estimates of cost were made for 
both types. These estimates 
showed a_ difference of about 
$2,090,000 in favor of the suspen- 
sion bridge. Even were the cost 
the same, the suspension bridge 
is more suitable to this location 
because of its greater gracefulness 
and beauty of line. 

The design of the bridge 
adopted provides for steel towers 
placed on granite piers. These 
piers have been constructed and 
rounded on rock, this work being 
done by the pneumatic process. 
The caissons used for the pier 
foundations are 70 feet wide, 
143 feet long, and 40 feet high. Their construction is a 
of steel and wood. The air chamber is of steel and 
the roof is supported by steel trusses running longi- 
tudinally and transversely. There were four wooden 
bulkheads in the air chamber to assist in supporting 
the weight of the caisson while sinking. The con- 
struction of the caissons above the steel trusses and 
of the cofferdams built on top of it were of wood. 
The caissons and surmounting crib work have both 
been filled with concrete and the granite piers erected 
thereon. On the Philadelphia side satisfactory rock 
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foundation was found at an average elevation of 5814 
feet and on the Camden side at 821% feet below mean 
high water. 

The towers of the Delaware River Bridge will have 
a height of 385 feet above mean high water and will 
be built almost entirely of silicon steel, which the 
specifications require shall have a minimum elastic 
limit of 45,000 pounds. These towers will contain, 
together, approximately 10,000 tons of metal. 

The Brooklyn Bridge and a number of bridges 
built in Europe have massive masonry towers. Such 
construction requires that the saddles on top of the 
towers which carry the cables be placed on rollers to 
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BROOKLYN BRIDGE ¢ 


OPENED MAY 24.1883 


tower, therefore, provides a solution which obviates 
the uncertain action of rollers on top or of a hinge at 
the bottom. To be elastic, the towers must be slender. 
Attention is called to the Delaware River Bridge 
towers, which have been designed on the same prin- 
ciple as the Manhattan towers and are, therefore, 
flexible. The total bending of the top of the towers 
of this bridge will be approximately 20 inches toward 
the main span and a like amount toward the shore, 
under extreme conditions of loading and temperature. 

The Delaware River Bridge will have two main 
cables. These will extend from anchorage to anchorage 
over the saddles on the tops of the main towers and 


he WILLIAMSBURG- BRIDGE 
lee OPENED DECEMBER 19,1903 


POs COR ee i ah 5-6" 
DELAWARE RIVER BRIDGE 
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QUEENSBORO BRIDGE 


OPENED MARCH 30,1909 


accommodate the motion of the cables due to changes 
of temperature and of loading. Reliance must be 
placed on the rollers to move freely or the masonry 
tower will bend. The rollers of the Brooklyn Bridge 
do not work satisfactorily; jerky displacements of the 
saddles have been observed and disturbances in the 
adjustment of the cables, stays and suspenders have 
occurred. The Williamsburg and Manhattan Bridges 
over the East River, built at a later date, have been 
constructed with steel towers. In the Manhattan 
Bridge the rollers at the towers were eliminated. In 
other words, the cable is fixed at the top of the towers. 
This only could be accomplished by making the towers 
flexible or by hinging them at the bottom. An elastic 
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MANHATTAN BRIDGE 
OPENED DECEMBER 31, 1909 


the anchorage cable bents. Each cable will be made 
of No. 6 galvanized wire (each wire being about 1-5 
inch in diameter) in 61 strands, each containing 306 
wires laid straight, making a cable of rather the un- 
usual dimension of 30 inches in diameter. Each of 
the 61 strands of each cable will be squeezed and com- 
pacted into its cylindrical form of about 334 inches 
in diameter and so held by permanent bands of flat 
ribbon or band wire, placed about 5 feet apart. After 
all the strands of the cable are laid in place and regu- 
lated to the required position, the whole group will — 
be solidly squeezed into the final cylindrical cable 
with the strands and strand wires maintaining their’ 
true relative position. The three suspension bridges 


THEFTOWN E SCIENTIFIC SCHOOL JOURNAL 9 


over the East River in New York each have four 
cables. Those of the Brooklyn Bridge being 1534 
inches in diameter, those of the Williamsburg Bridge 
1834 inches and those of the Manhattan Bridge 2014 
inches in diameter. The chief purpose of reducing 
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STEEL AND MAsSonRY ANCHORAGE UNDER 
CONSTRUCTION 


the number of cables in the Delaware River Bridge 
is to eliminate as far as possible uncertainty of dis- 
tribution of live load and to secure greater simplicity 
in design. The construction of the cables has been 
placed under contract and the work of drawing the 
wire has been commenced. It is expected that erec- 
tion will begin early next summer. 

The stiffening trusses which carry the floor of the 
bridge will be suspended from the main cable by wire 
rope suspenders 21% inches in diameter. The function 
of the stiffening truss is to distribute more uniformly 
the discontinuous and concentrated live loads that 
may come onto the bridge. 

The anchorage at each end of the suspension bridge 
is designed to hold the ends of the cable securely 
fixed against its maximum pull. Where, as in this 
case, it is not practicable to embed the ends of the 
anchor chain in solid rock, a sufficient mass of masonry 
must be provided:so that the anchorage can resist 
the pull by its weight and the foundations so con- 
structed as to prevent slipping. At the point where 
the cable enters the anchorage, it finds support and 
changes direction on a saddle resting on a steel pedestal. 
The latter in turn carries the load past the bridge 
roadway down into the masonry. The foundations 
for the anchorages on both the Philadelphia and the 
Camden side have been completed. They consisted 
of two rectangular and eight 20 feet in diameter circular 
caissons in each case. The rectangular caissons on the 
Philadelphia side were each 40 by 125 feet in hori- 
zontal dimension, and those on the Camden side 
by reason of the greater depth to rock were each 40 


by 140 feet long. These caissons were built of rein- 
forced concrete and sunk by the open-dredge to bed 
rock, which, on the Philadelphia side, was found to 
be about 60 feet and on the New Jersey side at 103 
feet below mean high water in the Delaware River. 
The anchorages will be constructed of concrete faced 
with granite, similar in appearance to that used in 
the construction of the river piers, and will be of a 
pleasing architectural design. 

In the Delaware River Bridge six lines of vehicular 
traffic and four lines of rail traffic are provided for, 
besides two sidewalks, which give in all ten lines of 
wheel traffic on the first deck which is 125 feet wide 
and two lines 10 feet wide for foot passengers onthe 
upper deck. As planned, it is believed to be of sufficient 
width to meet not only the present needs but also 
provide for the future growth of traffic. This growth 
is difficult to estimate with exactness, for experience 
has shown that when convenient facilities for traffic 
are furnished, travel increases beyond any predeter- 
mined estimate. The maximum total travel across 
all the ferries on holidays is about 15,000 vehicles with 
fully 1500 seeking passage in the heaviest. hours. 
Assuming a probable distribution between the ferries 
and the bridge, and allowing for past rate of increase, 
there will be 2000 vehicles crossing the bridge at the 
maximum, hour when it is opened in 1926 and in 1931, 
five years later, if this travel grows on only propor- 
tionate rates, it will furnish nearly 3000 vehicles on 
important holidays. The vehicular roadway of the 


ON THE JOB 
Left to Right—Messrs. Webster, Modjeski, Moran 


bridge has been made 57 feet wide, a little less than 
the roadway of Market Street, Philadelphia. This 
will provide for six lines of travel. It has been deter- 
mined that at least 1000 fast- and slow-moving vehicles 
on the average may be moved in one line in one hour; 
in fact, 2500 rapidly moving passenger automobiles 
have been known to pass in one hour. But assuming 
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that one line of travel will pass 1000 vehicles in an 
hour, the bridge with its provision for six lines, will 
accommodate 6000 vehicles per hour, or twice as 
many as may want to use the bridge at the most 
crowded hour in 1931. Furthermore, the full width 
of the roadway being unobstructed, it is possible to 


STEEL PrER ABouT ONE-HALF FINISHED 


have five lines in one direction and one in the other, 
which makes a one-width roadway far more efficient 
than a divided roadway. Provision has been made 
for two lines of electric passenger railway tracks and 
two rapid transit tracks. These are arranged on the 
Philadelphia side so as to pass under the plaza at the 
Sixth Street entrance to the bridge and to connect 
with the surface subway track which will be built 
by the City Transit Department in Chestnut Street, 


extending north in Sixth Street to the bridge, and 
with the recently authorized rapid transit line in Filbert 
Street, which will be carried north in Seventh Street 
and through Franklin Square to the bridge entrance. 


The elevation of the bridge having been fixed, the 
length of the approaches was dependent upon the 
gradient adopted for the roadways. It was found 
that for approaches to structures of this importance, 
a gradient of 314 per cent had generally been used, 
and this percentage was, therefore, adopted for this 
bridge and is about the same as that on North Broad 
Street in Philadelphia near Lehigh Avenue. This 
adopted rate of grade fixed the terminus at a point 
near Sixth Streets on both the Philadelphia and 
Camden sides. 


The contact for the demolition of buildings to make 
way for the approaches to the bridge have been adver- 
tised and bids will be received on December 19th. 
As soon as possible after the removal of buildings, the 
contract for the foundations for the sub-structure of 
the approaches will be let. It is the purpose to follow 
this with other contracts so as to secure the completion 
of the bridge by July 4, 1926. 


The cost of the bridge proper is to be paid one-half 
by the state of New Jersey, one quarter by the state 
of Pennsylvania, and one-quarter by the city of Phila- 
delphia. The cost of the approach and of the land 
required, therefore, on the Camden side, is paid by 
the state of New Jersey. The land and approach on 
the Philadelphia side are being paid for jointly by the 
state of Pennsylvania and the city of Philadelphia. 
The estimated total cost of the work, including the 
acquisition of the necessary land, was $28,871,000. 

The bridge when completed will have a span of 
1750 feet, 150 feet longer than those of the suspension 
bridges over the East River in New York City, and 
will be the longest highway and the longest suspension 
bridge ever built, the longest bridge in the world being 
the 1800-foot cantilever railroad bridge at Quebec. 


BrIpGE As 1T WiLL LooK WHEN COMPLETED 


THE 2.<TOWHE 


SBUCLENTIFIC 


Sas GOL “TOURAAL 1g 


The Deutz Oil Engine 


By Wm. A. Stoan, M.E., 712 


Epiror’s NorE—We are very fortunate indeed to be able to present this article on the Deutz-Otto oil engine. 
As far as we know, this is the first discussion on this very latest of oil engine developements to appear in any technical 


magazine. 


HE possibility of high efficiency of the internal 

combustion engine on thermodynamic grounds 
has long been recognized but it is only in recent years 
that these possibilities have been approached. 

Experience with the gas engine has shown that 
efficiency depends upon compression, that is, the 
higher the compression the higher the efficiency is 
likely to be. This is to be expected from the thermo- 
dynamics of the machine. 

In the gas-burning engine and the liquid fuel car- 
buretor engine, it must be remembered that we are 
compressing an explosive mixture. It is, therefore, 
easy to see that these engines are limited in their 
possible efficiencies because the compression must be 
kept below the point where pre-ignition would occur. 
We therefore turn to the injection engine to realize 
the possibilities of high efficiency. In these engines 
only air is compressed and the compression may be 
as high as desired, provided the injection is properly 
timed, without danger of pre-ignition, because there 
is nothing to burn. 

It is intended that this article deal specifically with 
the injection oil engine as developed by Motoren- 
fabrik Deutz, A.G., Cologne-Deutz and the Otto 
Engine Works of Philadelphia. However, for the 
sake of comparison it would probably be well to give 
a brief description of several other injection engine 
developments. 

Injection engines may be divided into two classes— 
one in which the temperature of compression is less 
than ignition temperature and the fuel injected sud- 
denly to form an explosive mixture which will burn 
nearly instantaneously; the other in which the tem- 
perature at the end of compression is above ignition 
temperature so that the fuel burns as fast as it gets 
in and the rate of combustion is determined by the 
rate of injection. 

In the first class belongs a type of engine usually 
called the semi-Diesel and which has been in com- 
mercial use quite a long time. The feature of these 
engines is hot metal which is used principally for 
ignition purposes and is also useful in helping to vapor- 
ize the fuel. The hot metal is in the form of a hot 
bulb, tube or plate. 


Mr. Sloan is an authority on the subject, and his article is not only interesting but very instructive. 


One typical design belonging in the first class of 
injection engines is the DeLaVergne type DH shown 
in Fig. 1. In this engine the compression is a little 
less than 300 pounds per sq. in. and the maximum 
pressure about 450 pounds per sq. in. The hot spot, 
or uncooled part, of the cylinder head marked A in 
Fig. 1 is used in vaporizing the oil which is injected 
at B. It is necessary to heat this vaporizer plate before 
starting. 

In the second class of injection engines belong many 
developments but the air injection Diesel, Crossly, 
Hasselwander, Trinkler, Hvid and Worthington will 
be described briefly as types of this class. 

The air injection Diesel has been a successful com- 
mercial development for many years. It operates 
with normal compression pressures of 450 and in some 
designs as high as 600 pounds per sq. in. The fuel 
is blown into the cylinder through an air spray nozzle, 
the amount of oil injected and the time required to 
inject it being controlled by the governor. The com- 
pression is high enough to give temperatures far above 
the ignition temperature of the fuel. The combustion 
is not explosive. An air compressor is required for the 
injection air and the pressures used run from 600 to 
1500 pounds per sq. in. Small engines of this type 
are not practical because the cooling effect of small 
cylinders necessitates abnormally high compression 
and a small compressor suitable for the injection would 
be too expensive and almost impossible to build. 
The air injection Diesel is extensively used in marine 
practice. 

The Diesel engine has many advantages over the 
semi-Diesel notably, the cold-wall combustion chamber, 
ignition by compression, greater range of fuel and 
higher efficiency. To offset these the semi-Diesel 
has cheapness and simplicity. The other types of 
engines mentioned above under the second class of 
injection engines are the result of efforts to combine 
the good qualities of both Diesel and semi-Diesel. 

The Crossley engine, shown in Fig. 2, has a cylin- 
drical projection on the conical end of the piston. 
Toward the end of the stroke, when this projection 
enters the combustion chamber, the air in the super- 
compression space is trapped. Since there is slight 
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clearance between this projection and the small bore 
of the head, as the piston approaches the head a 
stream of hot compressed air passes down the sides 
of the combustion chamber and back along the center. 
The fuel is injected into this stream in the form of a 
fine spray and burned as fast as it enters. The com- 


FIG. DO.H.TYPE DE LA VERGNE 
COMBUSTION CHAMBER 


FIG.5 HVID COMBUSTION CHAMBER 


through the passage C. This air blows over the oil, 
a metered quantity of which has previously been 
pumped into the space D, and sprays it ‘into the 
cylinder. Control of the timing is difficult and is 
changed by any change in leakage past the projection 
B, and carbon will cause binding. 


STARTING IGNITER 


FIG.6. WORTHINGTON COMBUSTION CHAMBER 


bustion in this engine is practically, explosive, and if 
not properly timed detonations will occur with their 
accompanying shocks. 

The Hasselwander engine, Fig. 3, is practically an 
air injection Diesel without a compressor. The air 
trapped in the supercompression space A when the 
piston projection B enters the head bore is blown 


The Trinkler engine, shown in Fig. 4, operates on 
the same principle except that the supercompressed 
air is furnished by a separate small piston A which 
is cam operated. At the proper time this piston is 
moved toward the cylinder head forcing air through 
the passage B and over the oil in the space C thus 
spraying the oil into the cylinder. Timing is controlled 
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by properly timing the movement of the small piston, 
but the difficulty is that this small piston has a tendency 
to stick. 

The Hvid engine shown in Fig. 5, is a type which is 
extensively used for small stationary engines. It has 


Fic. 7. Drutz-Otto Semi-DIEsEL 


a fuel cup A connected with the main combustion 
chamber by several capillary holes B. <A metered 
quantity of oil is deposited over the fuel valve C 
through the metering needle valve D and _ before 
compression begins the fuel valve C opens and drops 
the oil into the fuel cup A. During compression the 
air in the cup has a lower pressure than the air in the 
cylinder but as the engine passes over the center and 
the piston moves out on the expansion stroke the 
pressures will quickly be equalized and then reversed. 
As soon as the pressure inside the cup is above the 
pressure in the cylinder the air blowing from the cup 
will spray the oil into the cylinder. The compression 
is, of course, high as in the Diesel engine so that the 
temperature is above that required for ignition. 

Precombustion in the fuel cup also has a tendency 
to more quickly bring the pressure in the cup above 
the pressure in the cylinder and assist in spraying the 
oil through the holes B. The Hvid principle is limited 
to small cylinders because the holes B must be small 
to prevent oil escaping into the cylinder during com- 
pression and if too many are used some will have a 
tendency to spray air only. The timing is automatic 
because it is controlled by the cylinder pressures but 
has a tendency to be rather late. A cheap farm engine 
known as the Thermoil, is built under the Hvid patents 
for the Sears, Roebuck Company and has been very 
successful commercially. 

The Worthington engine is also a type in which the 
differential pressure, due to the piston moving out- 


ward and precombustion, are used to expel gasified 
fuel from the injection chamber into the cylinder. 
Fig. 6 shows that the injection or precombustion 
chamber A has a tube open at both ends and supported 
from the walls by a web having large holes in it so 
that the chamber is in no way divided by the web. 
Since the hot compressed air in contact with the oil is 
limited by the tube, part of the oil will burn and the 
remainder be gasified. The rise of pressure in the 
injection chamber, due to partial combustion, and the 
outward movement of the piston start a parallel 
flow of air and fuel toward the cylinder and the gasified 
fuel is expelled into the cylinder through the ejection 
orifice B where it finds the air required for complete 
combustion. The action of this injection chamber 
is similar to a Bunsen burner. 

Both Deutz and the Otto Engine Works have built 
air injection Diesels for many years but it is their 
development of the solid injection engine during the 
past few years that we are concerned with at this time. 
These developments have produced engines belonging 
to both the classes previously described, that is, both 
semi-Diesels and what we might call solid injection 
Diesels. Their engines of both types operate on the 
four-stroke cycle. 


B 


FIG.8. DEUTZ-OTTO SEMI-DIESEL 
COMBUSTION CHAMBER 


The Deutz semi-Diesel is made in small sizes only, 
namely, 10 and 15 H.P. For engines of this size the 
Diesel without compressor would be too expensive. 
Fig. 7 is a general view of a Deutz-Otto semi-Diesel 
and Fig. 8 shows the combustion chamber in detail. 
There are two fuel nozzles, A the main fuel nozzle 
and B the auxiliary or ignition fuel nozzle. The fuel 
injected through these nozzles is supplied by separate 
pumps. The main fuel nozzle A injects fuel directly 
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into the combustion chamber which as the figure shows, 
is water jacketed. The amount of fuel injected by 
this nozzle is controlled by the governor which regu- 
lates the stroke of the pump to suit the load. The 
ignition nozzle B injects fuel into a small pocket C 
known as the ignition chamber leading into the main 
combustion chamber. This ignition chamber C is not 
water jacketed and forms the hot spot required for 


FIG.JO. DEUTZ-OTTO SEMI-DIESEL 
FUEL NOZZLE 


ignition purposes as the temperature of compression 
is not suitable to fire the charge. The pump supplying 
fuel to this nozzle has a fixed stroke. 

The mouth of the combustion chamber is necked 
and on the piston side of the neck is a cavity which 
the projection on the piston head enters toward the 
end of the stroke, air being trapped to some extent 
in the supercompression space D. The main fuel 
being injected into the air whirls caused by the shape 
of the combustion chamber and piston head is thereby 
atomized, while the ignition nozzle injects a small 
but constant quantity of fuel into the ignition chamber 
where it is burned by contact with the hot walls and 
forces a jet of flame in a direction transverse to the 
main fuel jet into the combustion chamber thereby 
firing the charge. For starting, it is necessary to heat 
the ignition chamber but since this is small it requires 
but a very short time. 

The ignition fuel being a fixed amount slightly less 
than the fuel to run the engine idle, results in the 
temperature of the ignition chamber being kept con- 
stant under all loads. This is important when we 
consider that with some types of semi-Diesels in which 
the hot metal comprises the bulk of an unjacketed 
cylinder head, a torch must be used not only for 
starting but when running under light loads. This 
engine is easily timed simply by timing the ignition 
fuel injection.. The indicator cards Fig. 9 show that 
the combustion is practically explosive. The com- 
pression pressure is about 175 pounds per sq. in., and 
the maximum at full load about 500 pounds per sq. in. 

Both fuel nozzles or oil sprayers are the same and 
are shown in detail in Fig. 10. The spring loaded 
ball check A insures that the compression in the 
cylinder will not force the oil back through the line 


before the pump comes into action. The spirally 
fluted plug B gives the oil a whirl as it is injected into 
the cylinder through the small hole C. The test 
valve D is used to rid the fuel line of air when priming 
the pump before starting. 

The ignition chamber shown in detail in Fig. 11 
has an outside casing A around the hot spot and a 
water jacket B around the fuel nozzle. This water 
jacket prevents the oil from carbonizing in the fuel 
nozzle. The torch for starting is applied to the spot 
to be heated through a hole in the casing provided 
with a sliding cover. 

The consumption of these semi-Diesel engines under 
full load as stated by makers is .65 pounds of fuel oil 
(18,000 B.t.u. per pound) per B.H.P. hour for the 
10 H.P., and .64 pounds for the 15 H.P. and the 
actual performance is well below these figures. Many 
tests have shown consumption below .6 pounds per 
B.H.P. hour. The consumption as stated by the 
makers is superior to other types of semi-Diesels of 
similar size. 

A general view of a solid injection Deutz-Otto 
Diesel engine is shown in Fig. 12, and cross-sections 
showing the typical Deutz-Otto construction are 
shown in Fig. 13. The combustion chamber of this 
engine is shown in Fig. 14. The shape of this com- 
bustion chamber and the piston head are the same 
as in the Deutz semi-Diesel. The mouth of the com- 
bustion chamber is necked and the air partly trapped 
in the supercompression space A at the end of com- 
pression is blown into the combustion chamber where 
it meets the oil injected by the fuel nozzle B. This 
action is clearly shown by the three diagrams in Fig. 
14. In this engine, however, the compression is high 
enough that the temperature of the air safely exceeds 
that required to ignite the fuel, thus no hot spot is 
required for ignition. The quantity of fuel injected 
is regulated by the action of the governor upon a by- 
pass valve in the body of the fuel pump. A propor- 
tionate quantity of fuel, conforming to the load carried 
by the engine, is permitted to return to the fuel supply 
pipe by the governor controlled lift and timing of the 
by-pass valve. 

An important feature of solid injection Diesels is 
the injection nozzle, the Otto fuel nozzle being shown 
in Fig. 15. The fuel enters this nozzle at A and passes 
through the passage B and surrounds fuel needle C 
with its spring D and retainer E. The adjustable 
spring F, acts on the fuel needle through the stem G. 
The small holes H lead to the combustion chamber. 
The rod marked J is simply an indicator to show that 
the nozzle is functioning properly. When the fuel 
pump plunger comes into action the pressure of the 
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EDITORIALS 


JUST WHAT IS WRONG HERE? 


HERE has been a tendency in the last few years for the various clubs and associations to fall into a rut. 
Perfunctory efforts are made to get members, meetings are postponed and very few attend when finally they 


‘are held. These clubs which should represent some of the finest things about the Engineering School, have de- 


teriorated in some cases to mere names in the University’s list of clubs and organizations. 

Just where does the trouble lie? It is hard to say. We cannot claim that we are too busy for such things 
because all of us could afford one night every two or three weeks for such activities. We simply do not get into 
the thing with enough enthusiasm. 

It is the earnest desire of this JouRNAL to see these clubs come into their own. Sign up all the engineers 
who should belong in the particular societies. Have meetings twice a month. Get real speakers and vary the 
program. Have a stunt night every other month and even at the other meetings try something novel. A com- 
bined meeting of all the clubs should be given by the Engineering Association once every other month which 
should result in a “bang up”’ gathering full of pep, interest and fun. A combined stunt night if given the proper 
publicity could draw a capacity crowd. Publicity is the keynote. Sound it! There has been too little of it. Get 
out signs and talk it up. The opportunity for us all to get together has been a long-felt want. We should be 
better acquainted. We appeal earnestly to the officers of the various clubs to get together and go into this matter 
with enthusiasm. Let’s get started fellows—these clubs are surely one of the worth-while things about Towne. 


3 @ se 
CONSIDER THE LOWLY CURVE 


AVE you ever paused to reflect, brother engineers, what a wonderful institution is the lowly curve? Why 

you can do anything with a curve! *Way, ’way back in time when we were painstakingly absorbing “ Grimms’ 
Elementary Arithmetic” we learned that a curve was a line that was not straight and that in taking a girl home 
one should invariably take such a line. Then in time we came to college. And we plainly remember our shock of 
surprise when we learned how stupendously marvelous this little insignificant curve was. Whenever a professor 
came upon a particularly difficult subject which he feared might embarrass him if dwelt upon too deeply, he 
would immediately plot a curve, and pointing to it triumphantly, would deduce marvelous things. And we would 
be too thoroughly scared to ask one single embarrassing question. Then came those heart-rending courses in 
physics and with them, curves by the myriads. It is true that they tried to disguise them by calling them graphs 
and just when we were in despair they would try to save the situation by asking us to plot vectors but they never 


fooled us. A curve was a curve, and by any other name was worse than a curve. 


Before long we became quite adept at the art and small wonder we did. In the M.E. or E.E. lab., no matter 
how simple the experiment, we would always discover a request for anywhere from seven to two dozen curves. 
In the chemistry laboratory we would plot the number of molecules we could stand feet first on the head of a 
pin against the number of molecules we could squeeze into the area enclosed by a safety-pin and get anything 
from a straight line to a hypercycloid with four cusps. This noble art is really manifold in its applications. Espy- 
ing a sparrow on a tree we would dive into our pockets, haul out a letter and on the back of it plot the curve the 
bird would catapult through were someone to heave a rock at it. In the trolley cars we found ourselves plotting 
the buttons on the conductor’s coat as abscissa against the route numbers as ordinates, and would you believe it, 
this invariably resulted in a pretty Jemoniscate with four mutually perpendicular axis. Even as we write this we 
are near overcome with emotion as we think how very, very valuable an institution is the curve. So, dear engineers, 
scorn not the lowly humble curve—it is your most priceless possession. 


's 
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Charles Proteus Steinmetz, Electrical Expert and 
Celebrated Mathematician 


Roy H. Borcersen, 


REVIEW of the life and achievements of Charles 

Proteus Steinmetz emphatically confirms the 
statement of Emerson that “America is another name 
for opportunity.” His is an inspiring life-story, one 
replete with service and achievement. Born at Breslau, 
Germany, in 1865, Steinmetz became one of the great- 
est scientists and mathematicians __ 
the world has ever known. His 
electrical knowledge and mathe- 
matical insight were considered 
phenomenal and he himself de- 
clared that it was to his grasp of 
mathematics that he owed his 
success in life, 

The father of Charles was em- 
ployed in the government railway 
service and was thereby enabled 
to give his son the advantage of 
a thorough education. After a 
high-school training young Stein- 
metz entered the University of 
Breslau, where his scholarship at 
once marked him as an excep- 
tional student. He immediately 
won the respect and admiration 
of his fellow students who shortly 
nicknamed him 
recognition of his many-sided 
character. It seems that he was face endowed with 
a striking personality, was original, and we are told, 
had the gift of being entertaining always. . 

At Breslau he studied mathematics and astronomy, 
later pursuing courses in physics, chemistry, and for 
a brief period, medicine and national economy, At 
Breslau Steinmetz became an acknowledged leader; 
he interested himself in politics and economy, besides 
being an active socialist. He assumed the role of 
leading spirit in the student socialist clubs, and editor 
of socialist papers. At this time the German Govern- 
ment was taking extensive steps to crush socialism 
which was assuming a menacing aspect. Naturally 
Steinmetz was considered a dangerous youth and 
plans were formulated by which to prosecute the 
young socialist. Steinmetz, however, discovered the 
intrigue and fled to Austria, and thence to Zurich, 
Switzerland, where he continued his studies at the 
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Polytechnisum, specializing in Mechanical Engineering. 
It was the intention of Steinmetz to return to Breslau 
when the trouble had subsided, but at Zurich he made 
the acquaintance of an American student who, being 
forced to return to America, offered to divide his 
money with his fellow student. Steinmetz grateful 
for the opportunity immediately 
expressed his willingness to mi- 
grate to America in company 
with his American benefactor. 
Thus chance played a leading 
part in the life of this German 
refugee, who later became an 
eminent American, devoted to 
the country that early recognized 
his genius. 

On reaching America Stein- 
metz experienced considerable 
difficulty in getting employment, 
despite the fact that he had 
several letters of introduction to 
electricians in New York.  Fi- 
nally, however, he met Rudolph 
Eichemeyer, a man well known 
as an inventor, manufacturer and 
pioneer in the electrical field. 
Eichemeyer gave him a job, and 
the young engineer with char- 
acteristic industry soon made a name for himself, 
successively becoming draftsman, electrical engineer 
and designer, and finally, a research worker in the 
Eichemeyer laboratories in New York. 

The investigations of Steinmetz while in the employ 
of this company were quite fruitful. He seemed to be a 
natural inventor, and soon made several improvements 
on existing electric motors and generators. In addi- 
tion to his laboratory work Stemmetz constantly 
employed himself in writing articles which found ready 
publication in the various scientific journals of the 
country. Invariably these articles attracted _wide 
attention and praise, - 

The formation at this time of the General Electric 
Company by the union of the Edison Company and 
the Thomson-Houston Company was really an epoch- 
making event in the history of electrical development, 
bringing as it did into a single enterprise the work of 
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Edison and Elihu Thomson, both pioneers in their 
line, besides a score or more of other men who had 
gained considerable prominence in the field of in- 
eandescent lighting, electric traction, and other indus- 
trial applications of electricity. 

Shortly after the formation of the General Electric 
Company attention was drawn to the work of Rudolph 
Eichemeyer, of Yonkers, who had been very successful 
in drawing up designs for electric traction purposes, 
and other novel devices to be used for armatures and 
other electric machines. The General Electric Com- 
pany saw the value of such inventions and set about 
to acquire the services of Eichemeyer, and also those 
of his young engineer, Steinmetz, who had already 
made some important contributions to science. With 
the absorption of the EKichemeyer-Field interest by the 
General Electric Company, Steinmetz went into the 
services of the latter company, working in the calcu- 
lating department at Lynn, Mass. Mr. Rice, Honorary 
Chairman of the Board, General Electric Company, 
tells with simple eloquence of his first meeting with 
Steinmetz: ; 

“T shall never forget our first meeting at Eiche- 
meyer’s workshop in Yonkers. I was startled, and 
somewhat disappointed by the strange sight of a small, 
frail body surmounted by a large head, with long hair 
hanging to the shoulders, clothed in an old cardigan 
jacket, cigar in mouth, sitting cross-legged on a labora- 
tory table. My disappointment was but momentary, 
and completely disappeared the moment he began to 
talk. I instantly felt the strange power of his piercing 
but kindly eyes, and as he continued, his enthusiasm, 
his earnestness, his clear conceptions, and marvelous 
grasp of engineering problems convinced me that we 
had indeed made a great find. It needed no prophetic 
insight to realize that here was a great man, one who 
spoke with the authority of accurate and profound 
knowledge and one who, if given the opportunity, 
was destined to render great services to our industry. 

“T was delighted when, without a moment’s hesita- 
tion he accepted my suggestion that he come with us.”’ 

By joining the forces of the General Electric Com- 
pany Steinmetz took another step that raised him higher 
toward his pinnacle of fame, for here he was surrounded 
with most favorable environment. His employers— 
no man had better—supplied him with a magnificent 
laboratory and anything that he desired to aid him 
in his investigations. 

Steinmetz’s first great contribution to electrical 
science was his investigations of magnetism, and his 
work in determining the laws which govern the losses 
in iron subjected to varying magnetic induction. 
Steinmetz proved that the hysteresis varied as 1.6 
power of the density of magnetic flux. This dis- 


covery was of immeasurable benefit for it made possible 
the predetermination, with great accuracy, of the 
losses in the armatures of electric motors and gene- 
rators. It was this one revelation which furnished an 
impetus for further development. 

During the decade extending from 1880 to 1890 
direct current had enjoyed universal use. It was 
easily understood by the engineers, and the solution 
of its various problems required only the most ele- 
mentary mathematics. About the time Steinmetz 
came to the General Electric Company the commercial 
value of the alternating current was being demon- 
strated. However, the laws governing the flow of 
current were difficult of comprehension, and the prob- 
lems that continually were arising required more 


advanced mathematics, as calculus, etc., for their 


solution. After a thorough investigation Steinmetz 
evolved a method of calculation which today is ac- 
cepted all over the world. He embodied his system 


‘in a book called “The Symbolic Method of Alternating 


Current Calculations.” 

With this powerful mathematical tool work with 
the alternating current at once progressed steadily 
and rapidly forward. Mr. Rice, commending his work 
says: “It was fortunate indeed for our company and 
for the electrical industry that Steinmetz became 
associated with us at the critical time when the alter- 
nating current development had just started. It is 
not too much to say that his genius and creative ability, 
not only his personal work, but in advocating and 
obtaining the general use of a simple mathematical 
system for treatment of A. C. problems, was largely 


‘responsible for the rapid progress made in the com- 


mercial introduction of alternating current apparatus.” 

Slowly the country has been covered with a net- 
work of power transmission lines, carrying great 
quantities of energy. With this development has 
come a great problem—protection from lightning. 
Steinmetz began solving it by the study of transient 
phenomena. He revealed that lightning was only 
indirectly the cause of the damage and destruction. 
His experiments with transient phenomena led Stein- 
metz to produce his famous lightning “generator’’, 
which gained widespread publicity through the presses 
of the country. Steinmetz is sometimes likened to 
a modern Jove seated on a throne in the Schenectady 
laboratory hurling a bolt of artificial lightning with the 
energy of 1,000,000 horse-power, with the splintering 
effect of real lightning. 

The inventions of Steinmetz are as numerous as 
they are valuable. They virtually cover the entire 
field of electricity, among them being generators, 
motors, transformers, lightning arresters, heating and 

Continued on Page 38 
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The Passing of the Iron Horse 
A. W. Dotu, M.E., 24 


Illustrations by consent of Westinghouse Electric & Mfg. Co. 
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MALLET ENGINE FORMERLY USED ON NORFOLK AND WESFERN RAILWAY 


ESS than one hundred years ago—in 1832—the 

Philadelphia, Germantown & Norristown Rail- 
road announced that ‘Old Ironsides” would make 
daily runs between Philadelphia and Norristown, pro- 
vided the weather was fair. People stopped and 
admired as the engine went puffing along, showering 
smoke and cinders from its towering funnel over the 
occupants of the open coaches behind. 

Less than FIFTY years ago—in 1880—Thomas 
Edison was running a number of experimental loco- 
motives around Menlo Park, N. J. The power for 
these was taken from a dynamo through the running 
rails. 

It is a far cry from “Old Ironsides” to the powerful 
Mallets of today, but it is a still farther cry from 
Edison’s experimental engines to the immense electric 
locomotives of the present. For these “‘Children of the 
Electric Age” have, in their development, both caught 
up with, and surpassed, the steam locomotives, and 
today are rapidly replacing them. The Norfolk & 
Western Railway, for instance, has recently installed 
im place of its Mallet compound super-heating steam 
engines, powerful Baldwin-Westinghouse electric en- 
gines which haul greater loads at twice the speed 
formerly used, and at much better economy. But, 
notwithstanding this great development, the electrifi- 
cation of railroads is still in the formative period. 
Much remains to be decided, especially the question 
of the power-system which shall best suit all conditions. 
Four systems are at present in extensive use: 

1. Direct current—either 
distribution. 


third-rail or overhead 


2. Alternating current—single phase. 

3. Alternating current—three phase. 

4. Various combinations of 1, 2, and 3. 

Third rails cannot be used for high voltages due to 
the danger to workmen. This, together with me- 
chanical disadvantages such as expensive alignment 
maintenance, crossover complications, and inflexibility, 


has resulted in the displacement of the third rail by . 
overhead construction in all new installations of any 
size, whether A.C. or D.C. 

The largest and most important electrification using 
the direct current system is on the Chicago, Milwaukee 
& St. Paul Railway. Power is supplied by various 
power companies to the railroad’s sub-stations where 
the 100,000 volt A.C. is converted into 3000-volt D.C. 
by motor-generator sets. The current is then trans- 
mitted by overhead wires to the locomotives. In the 
East, D.C. is employed in the New York City termi- 
nals of both the New York Central Railroad and the 
Pennsylvania Railroad System. Here the power is 
distributed at 660 volts through third rails. These 
installations antedated that of the C., M. & St. P. 
Railway. The advantages of direct current for rail- 
roading are: (1) It permits the use of the perfected 
series motor which is so admirably suited to traction 
purposes. (2) The absence of inductive interference 
with adjacent telephone and telegraph lines. The dis- 
advantages are: (1) Commutator difficulties at high 
voltages; (2) the necessity of having numerous sub- 
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stations, with their expensive equipment and manual 
attendants, for converting the alternating current 
or high voltage direct current used in transmission 
into direct current suited for the locomotives. How- 
ever, automatic sub-stations are being developed 
which will dispense with all manual attendance. In- 
deed, numerous such stations have already been 
successfully installed on low voltage urban and_ inter- 
urban lines. (3) Expensive transmission of the com- 
paratively low-voltage direct current. This 
varies inversely as the number of sub-stations. 
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GEAR CONNECTION UsED on P. R. R. LocomMoTiIvE SHOWN 
ON PREVIOUS PAGE 


The best example of the use of the A.C. single phase 
system for heavy traction is on the New York, New 
Haven & Hartford Railroad from New York City up 
through New England. Trains enter New York over 
the New York Central’s tracks, which, as mentioned 
above, uses the third rail, 660 volt D.C. system. None 
the less, when the N. Y., N. H. & H. Railroad began 
its electrification, it decided to install the 11,000 volt 
A.C. single phase, overhead system. It was possible 


to do this and still use the same locomotive over all 
parts of the route due to the commutating series motor 
which can be run on either A.C. or D.C. The advan- 
tages and disadvantages of this system may be summed 
up as follows: Advantages. (1) High generating volt- 
ages are possible. (2) Voltage can be stepped up or 
down very easily and cheaply by the stationary trans- 
former which requires no attendance. (3) High 
generator-to-collector efficiency as a result of 1 and 2— 
95 per cent for A.C. as against 75 per cent for D.C. 
Disadvantages. (1) Inductive interference with paral- 
leling communication lines. (This is being remedied.) 
(2) The A.C. single phase motor is not so well suited 
to traction purposes. 

The A.C. three-phase system, in which the power 
is generated, transmitted and used as three-phase, has 
its adherents almost entirely in Europe. The only 
installation of this nature in the United States was 
made in 1909, through the Cascade Tunnel on the 
Great Northern Railway. It uses power at 6600. 
Two overhead wires are required to furnish the three 
phases—the rails forming the third wire. This re- 
quires two distributing systems and two collecting 
devices and, therefore, the cost of the initial installa- 
tion of this system is very high. Its principal advantage 
seems to be that it permits the use of the three-phase 
induction motor which is very efficient and well suited 
to this work. But the high initial cost, together with 
practical difficulties at crossovers and collecting trouble 
at high speed, outweigh the advantage gained by 
using the induction motor. 

The most modern system and the one which seems 
most promising is the split-phase system. Here the 
power is generated, transmitted, distributed and col- 
lected by the locomotives as single-phase A.C., stepped 
down and converted into three-phase within the cab 
and then fed as three-phase into induction motor 
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This is the system which has been installed on the 
Norfolk & Western, and on the Virginian railroads, 
both of which transport heavy coal trains over steep 
mountain grades. This system obviously combines 
the advantages of single-phase A.C. transmission and 
collecting with the advantages of the three-phase 
induction motor. However, there are many kinks still 
to be straightened out, as for instance, the problem 
of designing a converter which will produce exactly 
symmetrical three-phase power. 

Frequency. In this country, virtually all A.C. 
electric railroading is done on a frequency of 25 cycles 


per second, although in the early days frequencies 
as high as 1383 were not unknown and in Europe today, 
15 and 121% are being used. With high frequencies 
transformers require less copper and iron and so are 
lighter and cheaper, while, on the other hand, the line 
voltage drop is much greater. Moreover, motors do 
not operate as well on high as on low frequencies. 
For the frequency which constitutes the best compro- 
mise between these various conflicting factors, 25 
cycles per second has been chosen in this country. 
Overhead Construction. Various types of overhead 
[Continued on Page 35] 
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MEN ABOUT TOWNE CLUB The JouRNAL wishes to announce The JourNAL learns with sincere 


The Engineers’ Show for 1923, 
the fifth of the annual productions 
of the Men About Towne Club, 
will be presented to the expectant 
public on the evenings of December 
12th, 13th and 14th, in the audi- 


torium of the Engineering Building. 


The title of this year’s production is 
“Robin Hood and Co.,” written 
by L. R. Vanderford, M.E., ’25, 
and from present indications it will 
eclipse all previous productions with 
its galaxy of stars and bubbling 
mirth. The music and lyrics have 
been written jointly by the club- 
men and the Alumni, and promises 
to be exceptionally good. It will be 
rendered by our well-trained orches- 
tra composed of the best musicians 
in the school. 

A great deal of credit is due the 
Alumni who have sacrificed time 
and effort to coach the cast and the 
chorus. Russ Stoughton, of Mask 
and Wig fame, is handling the 
Terpsichorean end, while Schaefer 
and McIntyre, stars of past  per- 
formances, are coaching the cast. 
We take this opportunity to thank 


these men sincerely for their gra- 


cious aid. 


President Jenkins wishes to an- — 


nounce that a special performance 
will be given before the Engineering 
Alumni on Saturday night, Decem- 
ber 15th. 


business meeting to which all 


Seniors are invited, will precede the 


show. Seniors who have purchased 
a ticket for any of the three regular 
performances will also be permitted 
to see the special performance which 
always has many novel and un- 
usual features. 


-by. Dr. Taggart. 


An informal supper and the faculty also spoke, as did the 


the election of the following new 
men to the board: Herman S. 
Thoenebe and Alfred W. Doll, both 
M.E., °24, elected to the editorial 
staff; Horace R. Steinhoff, E.E., 
26, and David R. Reiter, C.E., 26, 
were added -to the business staff. 


COMBINED MEETING OF AXE 
AND PRIESTLEY CLUB 
On the evening of Wednesday, 
December 5th, the Harrison Labora- 
tory was the scene of a gay event. 
Alpha Chi Sigma, the Chemical 
Fraternity, and the Priestley Club, 
which is the branch of the Engineer- 
ing Association to which the chem- 
ists and Chemical Engineers belong, 
had a combined meeting and stunt 
night. : 
All the followers of the retort and 
flask put away their chemistry 
books to perform or watch their 
fellow sufferers do their stuff. Every 
department of the laboratory, in- 
cluding the graduates and the 
faculty put on a stunt of some kind. 
Those who did not come with 
stunts prepared were persuaded, 


_ more or less gently, to do one any- 
way. .This applied eos to 


the Freshmen. 

~ A very interesting and Sateruulc 
ing part of the program was a talk 
Other members of 


various officers of Alpha Chi Sigma, 


and of the Priestley Club. Sid: All- 
man, President of Priestley ~Club, - 


was master of ceremonies at. the 
affair. 
address. 

Refreshments were served at close 
of the evening. 


of Company B, 


‘He also gave an opening. - 


regret that Captain Gibson, adviser 
the Engineers’ 
Company of the R.. 0. T. C., is 
about to leave us. Captain Gibson 
has been largely instrumental in 
making the Engineers’ outfit the 


_ crack company of the battalion. 


- Captain Gibson’s record as an 
organizer is equaled by few in army 
records. His tour of R. O. T. C. 
duty started at Georgia Tech, 
where he produced a company which 
not only far out-classed. its rivals, 
but all told, had more points to its 
credit than the other eleven com- 
panies put together. In his first 
year here at Pennsylvania he pro- 
duced an outfit which the Engineers 
might well be proud of from poorly 
organized and undisciplined ma- 
terial. 

The members of Company B will 
miss the excellent coaching of Cap- 
tain Gibson, but he has started the 
ball rolling, and even though he 
will not be with us in person, what 
he has started will enable the men 
of Company B to win the cup for 
the best-drilled company again this 
year. eauee 

The JourNnAaL takes this oppor- 


~. tunity to wish Captain Gibson the 


same success at his new post at 
Western Maryland. College that 
has attended him on his previous 


R. O. T. C. duties. 


Sok. NOES 

- "NOVEMBER, 1923 
The Civil Engineers have been 
quite active this past month. They 
have a dance, an association meet- 
ing and a joint meeting with the 
Engineering Club to their credit. 
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Where Some of Them Are— 


PENNSYLVANIA ALUMNUS HEADS GENERAL 
ELECTRIC PUBLICITY 


Martin P. Rice, University of Pennsylvania, °93, 
recently has been appointed manager of the publicity 
department of the General Electric Company, a de- 
partment newly created by merging the publication 
department and the advertising department of the 
company, of the former of which he has been manager 
since its organization. The appomtment took effect 
on December Ist. 

Mr. Rice was graduated from the University. of 
Pennsylvania in the Class of 1893, with the degree of 
bachelor of science, and then took a post-senior course, 
receiving the degree of mechanical engineer. 

He has been in the employ of the General Electric 
Company for twenty-eight years, having entered its 
service in 1895. He was first employed in the drafting 
room. Nine months later, he was transferred to the 
engineering department, and when the X-ray was dis- 
covered was assigned to that new work. The publica- 
tion bureau was organized in December, 1897, and he 
was made manager, a position he has since held. In 
this position he had supervision of all company print- 
ing, photographs, technical data files, and all general 
pubheity for the company. In June, 1903, he estab- 
lished the General Electric Review which was first 
planned as an internal publication but is today con- 
sidered one of the important technical magazines of 
the country. 

In February, 1921, when the General Electrie Com- 
pany became interested in radio broadcasting, Mr. 
Rice was made director of radio broadcasting, and in 
this position outlined the company’s policy in this new 
field. He readily recognized that broadcasting should 
be more than a mere entertainment to be successful, 
and that its programs should be educational and helpful 
to the public in the distribution of interesting events 
of the day. 

The company is now building a second large radio 
broadcast station at Oakland, Cal., and has definitely 


announced plans for a third station to be built at 
Denver, Colo., both of which will come under Mr. 
Rice’s supervision. 


Russet S. Stoueutron, C.E., ’20, is in the public 
utility business with Dr. Thomas Conway, Jr., Pro- 


fessor of Finance in the Wharton School and has just > 


returned from Dayton, Ohio, after completing the 
valuation of an interurban electric railway. In his 
spare evening moments he is coaching the dancing 
chorus of the Engineers’ Show. 

WituraM N. RusseE11,C.E., ’20, is successfully engaged 
in his ornamental cast-stone business at Oaklyn, N. J. 

James E. Dauuas, C.E., ’20, is married and located 
in Harrisburg, Pa., and is field engineer for the Bell 
Telephone Company on their new $2,000,000 building. 

ApoLPH O. ScHAEFER, Cu.E., ’22, is an engineer 
with the Midvale Company in Philadelphia. 

Mr. and Mrs. B. Hayes Anderson announce the 
marriage of their daughter, Elizabeth Powell, to 
Mr. Epwin C. Kesster, Cu.E., ’22. 

CHARLES L. Simon, Cu.E., ’22, President of the 
Men About Towne Club in his Senior year is Director 
of Technical Advertising for Brown Instrument Com- 
pany in Philadelphia. 

Hovusron R. Paxson, E.E., ’23, is a student engineer 
with the Philadelphia Electric Company. 

ArtHuR R. Horner and Raymonp Moock, both 
E.E., °23, are cadet engineers with the Public Service 
Electric Company, at Elizabeth, N. J. 

ArNotp 8. Frank, E.E., ’23, is roughing it in a 
lumber camp at Fox Parks, Wyo.—says it’s slightly 
cooler than Philadelphia. 

Lreonarp F. Hirscu, Cu.E., ’23, former business 
manager of the JOURNAL, is making good as a chemical 
engmeer with the Parker Rust-proofing Company in 
Philadelphia. 

Louis Torraca, ’23, is with the sales department 
of the Texas Oil Company and is frequently seen 
around Philadelphia. 
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DR. ROBERT H. 


GLIMPSES AT OUR FACULTY 


FERNALD, MLE. 


R. JEKYLL (or Mr. Hyde), with his double life, 

had nothing on the modern professor of engineer- 
ing. If Stevenson were alive today he, no doubt, 
would be able to write 
a fine romance involv- 
ing the lives of such 
men. During one part 
of the day these men 
are teachers, instillers of 
knowledge into the minds 
of the young, true peda- 
gogues of the old (or 
new) school. So well, 
in fact, do they imper- 
sonate this character, 
that a great many stu- 
dents believe them to be 
nothing else. But let us 
view these men during a later part of the day, and 
lo and behold! practicing engineers busily engaged in 
consulting work, or leading the discussion in some one 
of the many technical societies. And, again, so well 
do they perform these duties, that leaders of industry 
never stop to qualify their statements as coming 
“merely from college professors—impractical men.” 

It is only now and then that the student realizes 
that he is being taught by men who are not only 
teachers but also engineers. We do not believe that 
there are three students in the Engineering Schools 
who know the “outside (inside?)” life of three or 
more of their instructors! Realizing and believing 
all of the above, the Towne Journa presents the 
following as a test of your information. How many 
of the facts hereinafter presented have you known 
before, and why—always the why? — 

For instance, did you know that Dr. Fernald was 
born in Orono, Me., “of poor but honest parents” 
(z. e., his father was a college professor) on December 
19, 1871? He had a very broad and extensive educa- 
tion; his studies extended from Maine, through Massa- 
chusetts (M. I. T.), New York (Columbia), Cleveland, 
Ohio (Case School of Applied Science), to St. Louis 
and finally, over to Europe. Then, after having been 
born up in Maine and educated halfway across the 
Continent, he married (in due course of time—1905) 
a lady from Iowa. 


+ 


On his trips across the Continent he accumulated, 
between the years 1892 and 1902, an imposing array of 
degrees: B.M.E., M.E., A.M., Ph.D., etc. 

And now (back in “naught three’) we begin to 
note evidences of the dual life referred to in the open- 
ing paragraph. From this date on, it is a very easy 
matter to prove (by using only sworn to and verified 
dates) two perfect alibis for this gentleman: It is 
quite easy to show either that he has been nothing 
but a teacher all his life, or that he never could have 
taught because all his time was taken up with practical 
engineering. Here are the facts: 

Proposition No. 1. “Dr. Fernald is a teacher.” 
Instructor, 1893 to 1896, and Assistant Professor, 
1897 to 1901 at Case School of Applied Science, Cleve- 
land, Ohio; Professor of Mechanical Engineering, 
1902 to 1907 at Washington University, St. Louis, 
Mo.; Professor of Mechanical Engineering, 1907 to 
1912 at Case School of Applied Science; 1912, Whitney 
Professor of Dynamical Engineering, and Director of 
Mechanical Engineering Department at University 
of Pennsylvania. 


Proposition No. 2. “Dr. Fernald never taught.” 

1904—1910—Directed and conducted extensive in- 
vestigations in the United States and Europe for 
United States Geological Survey and Bureau of Mines; 
prepared exhaustive reports for these bureaus; Engineer 
in Charge, Technological Branch, United States 
Geological Survey. 

1910-1920—Consulting Engineer, Fuel Division, 
Bureau of Mines. 

1910-1920 (and to date)—General consulting prac- 
tice in mechanical engineering, especially in fuels and 
power; commercial investigations for numerous firms 
and individuals. 

1913-1915—Consulting Engineer, Public Service 
Commission of Pennsylvania. 

1921—Member Advisory Board of Engineers and 
Architects to Sesqui-Centennial Commission. 

1922—Member Board of Directors, the Sesqui- 
Centennial Exhibition Association; Member Joint 
Committee, National Industrial Conference Board 
and Society for Promotion of Engineering Education 
for consideration of relation of technical education 
to the industries. 
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1923 (August 23)—Engineer Member, Giant Power 
Survey Board of Pennsylvania. 


And as a further proof that he could not have had 
time to teach, consider the following: 

Chairman, Gas Power Section, A. S. M. E., 1911; 
President, Cleveland Engineering Society, 1912; Chair- 
man, Philadelphia Section, A. 5. M. E., 1915 to 1916; 
Secretary, Engineers’ Club of Philadelphia, 1916; 
Chairman, Meetings Committee, 1917, Manager, 
1916 to 1919, Vice-President, 1919 to 1921, American 
Society of Mechanical Engineers; President, Engineers’ 
Club of Philadelphia, 1922 to 1924. 

We gain more evidence of dual existence, merely 
considering the names of the organizations with which 
he is affiliated: American Society of Mechanical 
Engineers, Society for Promotion of Engineering Edu- 
cation, Engineers’ Club of Philadelphia, University 
Club of Philadelphia, Franklin Institute, Lenape Club, 
Sigma Xi, Phi Kappa Phi, Tau Beta Pi, etc. 

Then, as a living example of the adage so often 
heard in our school careers, namely, “that the more 
one has to do, the more time one has at his disposal,” 
Dr. Fernald has found time—between times—first, 


of the stacks of St. Mary’s Institute at 3 a. M.; second, 
to go to Europe and see the Kaiser (1914); third, to 
become the father of three bouncing children, and 
finally to write a host of articles and reports which 
alone should have sufficed to keep an average man 
busy all of his time. He has contributed numerous 
papers, discussions and extensive reports to technical 
journals, proceedings of technical societies in the 
United States and abroad, and to the United States 
Geological Survey and Bureau of Mines. He is co- 
author (with George A. Orrok) of ‘Engineering of 
Power Plants,’ which, although used as a text-book, 
is far different from the ordinary “‘run”’ of text-books. 

It is, indeed, only when we stop to appreciate such 
facts as those stated in the preceding paragraphs, that 
we realize what our faculty represents, and the privilege 
we, as students, have in coming in contact with men 
who are really capable engineers. 

Let us then here resolve that these words shall 
not have been read in vain, that we shall make it 
our purpose to become acquainted with this other life 
our instructors and professors are leading, so that 
we shall no longer be so deluded as to think them pure 
teachers and permit them to “get away with such 


to go to St. Louis and watch the smoke coming outst uff.” 


THE DEUTZ OIL ENGINE 


[Continued from Page 14] 


oil in the nozzle gradually increases until a pressure 
is reached when the total force due to oil pressure 
acting to the left, plus the force due to the spring D, 
plus the force due to compression in the cylinder 
acting on the small exposed area of the fuel needle C, 
overcomes the total force due to oil pressure acting 
to the right, plus the pressure due to the spring F, 
when the fuel needle will be lifted slightly from its 
seat and oil injected through the holes H into the 
combustion chamber. The oil pressure thus being 
relieved the forces are unbalanced in the opposite 
direction and the fuel needle closes. The action of 
the spring D is cushioning as the needle is seated. 
The holes H are rather small, being .028 inch in the 
case of a 50 H.P. engine. The pressure of the oil at 
the time of injection is about 1800 to 2400 pounds per 
sq. in. ‘This is small compared to the extremely high 
oil pressures required in many injection engines to 
secure proper atomization and is a distinctive feature 
of the design. 

It is not quite proper to call this type of engine a 
Diesel as the indicator cards, Fig. 16, show the com- 


bustion to be so rapid that it is nearly explosive in 
type instead of the constant pressure combustion of 
the air injection Diesel. The compression pressure 
in these engines is about 375 pounds per sq. in., and 
the maximum pressure about 600 pounds per sq. in. 
The timing is accomplished by the timing of the fuel 
pump. 

Starting is accomplished by compressed air stored 
in a tank of ample capacity at about 200 pounds per 
sq. in. pressure. The compressed air is admitted to 
the cylinder through a mechanically actuated and 
properly timed poppet valve in the cylinder head, 
see A on Fig. 12. The mechanism operating this valve 
is controlled by the lever B which can be placed in 


three positions, one for starting, another for running, 
‘and the other for charging which will be explained 


later. The lever C is for shifting the exhaust roller 
to an auxiliary cam which relieves compression. In 
starting the engine the exhaust roller is shifted to the 
relief cam and when the starting lever B is turned 
to the starting position compressed air from the tank 
is admitted to the cylinder during the outward stroke. 
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“A Paper on Wilsozbic Acid” 


Rosert R. Ossorn, E.E., ’25 


(Note—The Editors cannot vouch for any statements appearing in this article as the author seems 
to be the only investigator along the line on which he writes. It is presented as a first step in the de- 
velopment of a field that may prove interesting to some of our readers.) 


T IS well that the author should, at the beginning, 
make acknowledgment of the excellent and whole- 
hearted assistance that was tendered Mr. Wilson 
“and himself in the numberless experiments and count- 
less trials that were necessary before the discovery of 
Wilsozbic Acid was made possible. It is inconceivable 
that the results herein presented could have been so 
completely satisfying and convincing, had it not been 
for the help of the entire staff of teachers and professors 
in the Chemistry Department of the University, and 
our wholehearted thanks are herewith extended to them. 


THe Discovery 


The discovery of Wilsozbic Acid was a very romantic 
affair and because of its uniqueness deserves a place 
in a paper of this kind. The sponsors of this acid 
were working together in the Department of Analytic 
Chemistry and to the best of their knowledge had 
proceeded about as follows: We had dissolved two 
Tootsie Rolls, a Fatima, and a paper clip in distilled 
water until the solution became saturated, or possibly 
more so. The liquid was then transferred from the 
10 c.c. beaker to a 100 c.c. beaker containing some 
pretzel crumbs and a last year’s fly. While in this 
state it was heated until it saw red, and then put 
into a decanter and allowed to decant a while. After 
it had decanted for some time Mr. Wilson took the 
decanter and decanted it some more, so we are sure 
it was thoroughly decanted. A Smith Bros. Cough 
Drop was then added and the author was about to 
stir the mixture when he was surprised to observe the 
stirring rod going into solution. We tried other stirring 
rods, even borrowing some from classmates who were 
busy elsewhere, and they all had the same result— 
going into solution in approximately 7.54 seconds. 
After this and a few other experiments which will 
be further delineated in the following paragraphs, 
the experimenters were convinced that they had finally 
discovered the long-elusive Wilsozbic Acid Mr. 
Wilson picked up the decanter and dashed into the 
office exclaiming, “Dr. Miiller, we’ve discovered a 
new acid—a new acid!” Many have been the note- 
worthy accomplishments achieved by Dr. Miiller’s 
students and it was only to be expected that he should 


be deeply touched by a new discovery to be added to 
the laurels of his laboratory. His words were few, 
but their meaning impressed and encouraged us. 
He said, with a firm ring in his voice, “Now don’t 
throw that stuff down the sink without running plenty 
of water with it. You fellows have ruined more sinks 
than any class we ever had. First thing you know 
we ll need a new plumbing system around here.” 

Next, we dashed hatless and coatless, as all good 
engineers do, over to the Engineering Building to see 
Dr. Frazer and he was also profoundly impressed. 
After listening to our story, he congratulated us and 
said that our research was really far superior to any 
he had observed within a year. We thanked him and 
retired again to the laboratory. Many impressive 
events have occurred about the campus of late, but 
we imagine none can equal this discovery in importance, 
uniqueness and romance. 

Now to proceed to the properties of the wonderful 
acid. 

PuysicaL PROPERTIES 

Wilsozbic Acid is a liquid, soluble in water, and 
colorless except when blue, red or green. It has a 
molecular weight of about 60 degrees and is easily 
ductile. As can be seen from the formulaW, ;,0Z;3 ».3 
it contains absolutely no hydrogen, which, of course, 
cannot be replaced. Its net fuel consumption is about 
60 watts and it has a periphery speed of about 1606 
R.P.M. Its critical temperature is really not critical 
at all, and has been variously estimated at from 16 
to 19 pounds per square inch. In a gaseous state it 
has a dense odor and can be used for almost anything, 
but, of course, we can’t be too sure of this as it hasn’t 
been in a gaseous state as yet. Ina liquid state its odor 
isn’t as bad as it could be, and frankly we much prefer 
it to that of the Chemical Laboratory after a lab. period. 
Rubbing it on a few cats caused the fur to come off 
neatly and the cats died within a few days, the experi- 
menter having neglected to feed them. Taken in- 
ternally, it is supposed to cause premature old age, 
but, of course, our experiments along this line are in- 
complete as yet, and all imbibers are still voting 
Democrat. Its taste is similar to that of citrate of 

[Continued on page 39| 
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WATTS WHAT 


Witna Aprotocizs ro K: GC. B. 


Dear Pop: 

Why did you want 

The Only Son 

You had 

To become an Engineer? 
I stayed up All Night 
With Descriptive Geometry 
Trying to Visualize 

The intersection of 

A Banana 

With a 

Paraboloid of Revolution 
Tn an Effort 

To boost my Mark 
Which is not hard 
Considering that it 
Equals 

The log of One, 

And another Thing 
That gets My Goat 

Is the way 

They Mark 

The Papers. 

The Professor throws Them 
Into the Air and 

All Those 

Which do not Fall 
Overnight 

Get a Ten. 

Well Pop, 

When I come Home 
After I 

Flunk Out, 

I want to turn over 

A New Leaf 

And Enter 

The Wharton Schoo]— 
Then Watch 

My Smoke! 


HEARD IN THE MecHanicat LAB 
Stude—*‘ Prof, I can’t work with that 
partner of mine. Here I was just getting 
ready to weigh to the .0001 part of an 


ounce and he had to spit in the tank.” 


No wonder an engineer is an ill-natured 
fellow at times. We asked a certain 
Physics Prof for a clear, child-like defimi- 
tion of a volt—a definition we could 
visualize. 


6 


“My boy,” cried the prof., “a volt is a 
joule per coulomb.” And we suffered it in 


silence. What else could we do? 


“Sing a song of nuts and bolts, 
Of rivet heads and screws; 
Entertain yon engineer 


He's got them slipstick blues. 
—TIllinots Technograph. 


After taking two of the “Sure-flunk”’ 
organic quizzes, we are about to begin 
a thesis entitled, “How to write a book 


in one hour.”’ 


He looked at her long, sym- 
Where once she had 
breathed quietly and moved rhythmically 


metrical body. 


now she coughed and gasped and even 


hissed as he approached. He took her 
into his arms for the last time. She gave 
a muffled groan and fell—exhausted—into 
his arms. 

For you see she was only an old steam 
engine and he was a young lab prof. 


A Sicnat Act 
First Barber—“Nawsty cut you’ve 
given this old gent, Bill.’’ 
Second Barber—“ Yes, I’m courtin’ his 
*ousemaid. That’s to let ’er know IJ can see 
"er Tuesday night.”— Michigan Technic. 


Must Have Taken M.E., ’22 
“Oscar, gimme three cigars,’ ordered 
Bill Allen as he pitched a quarter across 
the counter. 
“Strong ones or mild?” 
The weak 


. * a3 
ones are always busting in me pocket.””— 


“Gimme the strong ones. 


Exchange. 


Pray Tuts One on A Mitp TEMPERED 
Lapy 
Lady—‘ Which end shall I get off?” 
Conductor—“’Sall the same to me 
lady; both ends stop.’ 


We know a brother chemist who as a 
Freshman got all het up when some 
brother students asked him if he knew 
It was the 
night before a quiz and the poor chap 
sat up late trying to find something about 
goofic acid and the goofate salts. 


much about sodium goofate. 


WHAT WOULD THE MEN DO 
WITHOUT THE GIRES? 
What would the mere men do 
Without the girls? 
What is a head good for 
Without a bunch of curls? 
What can an Engineer 


Studying ignition 

If he has no little dear 

He’s m a serious condition, 

So it’s Rah, Rah, Power Plant 
And a short ray for the profs 
Who lived and loved and studied 
And went to all the hops. 


Keep up the good work girls, 
Believe me you’re the bunk! 

If it weren’t for your arms and charms 
A lot of us would flunk. 

We've had calculus, 

Yes, two and two are five. 

Let us get the bus, 

And take a little ride. 

So it’s Ray, Ray, for all the girls 
Behind the man; behind the books 
’Cause in the art of stealin’ kisses 
We’re a bunch of downright crooks. 


A Perrectr JouLE 
Electrician—“‘Watt’ reaction do you 
get from your ‘ohm’ brew?’’ 
Engineer—“ Well, it has a ‘load factor’ 
of about seven per cent, but it doesn’t 
‘phase’ me.”—Michigan Technic. 
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The Atwater Kent Model 10 Receiving Set 


Once the dial positions have been noted on this set a desired broadcasting 
station can be tuned in at will. It gives unusual selectivity and volume. 


TWATER KENT Receiving Sets are a 
truly remarkable achievement, embrac- 

ing many new developments in radio recep- 
tion. Their wide range of operation; the 
volume and clearness of tones obtained from 
distant points, together with the ease with 
which desired broadcasting stations can be 
tuned in are the high points of performance. 


The infinite care observed in every detail of 
the design and manufacture of ATWATER 
Kent Radio instruments assures uninterrupted 
satisfaction over a long period. 


. : i — 
Atwater Kent Radio Equipment includes ioe Se-ckey 


complete sets and every instrument necessary Goes wil ave Jou ane 
conception of clear reproduc- 


for the assembling of complete sets from _ tion and tonal fidelity. It isthe 


result of painstaking research— 


tuning unit to loud speaker. ageedenue 


Literature describing the entire line of Atwater 
Kent Radio Sets and Parts sent on request 


Model 9 Receiving Set Model 5 Receiving Set 
This is an easily operated, highly efficient This set gives sufficient volume for 
receiving set which gives excellent loud loud speaker operation on both 
speaker performance on distant broadcast. local and distant broadcasts. 


ATWATER Kent MANUFACTURING ComPANY, PHILADELPHIA, Pa. 
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Edward P. Dolbey & Co. 


3621 WOODLAND AVENUE 


* 


Chemicals 
Glassware 
Porcelain ware 
Thermometers 


Filter papers 


General Laboratory Supplies 


Business Established 1891 


The Jolin T. Dyer 
Quarry Company 


NORRISTOWN, PA. 


Birdsboro Trappe 
Rock 


HARRISON BUILDING 
PHILADELPHIA 


DEUTZ OIL ENGINE 


[Gontinued trom page 24] 


When the engine is turning over with sufficient velocity 
for the energy stored in the flywheel to force the piston 
over the inner dead center against the compression, 
the lever B is placed in the running position and at 
the same time the exhaust roller shifted so that it 
engages the exhaust cam only. 


FIG.HW. DEUTZ-OTTO SEMI-DIESEL 
IGNITION CHAMBER 


The charging of the compressed air tank is best 
done immediately after starting and is effected by the 
engine itself. When the starting lever is shifted to 
the position for charging the engine acts as a pump 
and forces air through the starting valve into the 
tank. The engine will, of course, stop firing when 
this is done and just before it comes to rest the starting 
lever is put back in the running position so that it 
will fire again and speed up. This operation is re- 


Fic. 12. Deutz-Ottro SoL_ip INJECTION DIESEL 


peated until the pressure in the tank is about 200 pounds 
per sq. in. thus storing enough air to start the engine 
next time. 

Deutz started as early as 1908 to develop a Diesel 
engine without a compressor and has been through 
much patent litigation. The following translated 
quotation from a report of Prof. Dr. Scholl, of Leipsic 
University, is of interest because it compares the Deutz 
engine with several other attempts to develop a solid 
injection Diesel engine. 
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What Engineering 
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ACK in the days when wire- 
less was just beginning to 
spread, Frank Conrad (now 
Assistant Chief Engineer of the 
Westinghouse Electric & Manu- 
facturing Company) and another 
official, happened to compare 
watches, to see if it was time to 
go back to work. Their watches 
differed. 


Unable to convince his friend 
that his watch was right, Mr. 
Conrad suddenly remembered 


Owes to the Imagination 


From An Argum 
Watches Came KDKA 


ent Over 


“Frank,” said Mr. Davis, “I’m going to 
close your radio station.”” His attention had 
been attracted the night before to a simple 
note in a full-page advertisement, which read, 
“Mr. Conrad will send out phonograph music 
this evening.” 


You know the rest. In November, 1920, 
“KDKA” was formally opened to send out 
election returns. It had received the first 
license issued by Uncle Sam. Today over 500 
broadcasting stations entertain and educate 
millions of people each night, a wonderful 
result from so insignificant an argument as 


that the naval station at Arling- ~ one over watches. 
ton, Va., had just inaugurated a system for sending 
out daily time signals by radio. Just the thing to 


prove his point! 


So he built a simple set of receiving apparatus, 
erected an aerial, and—you can imagine what 
happened! He was badly bitten by the radio bug. 
After proving to his satisfaction the accuracy of his 
watch, he started experimenting with the trans- 
mission of music by radio, with good success. 


He began sending out phonograph music from 
his home, and attracted the attention of some of 
the big department stores, that had installed radio 
departments. They. in turn, started advertising 
Mr. Conrad’s ‘“‘musical evenings.” 


Then, one day, upon arriving at his desk, he was 
summoned to the office of Harry Phillips Davis, 
Vice President of the company. 


Broadcasting Studio at Station KDKA, Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, Pa. 


Westinghouse (W 


eee) 
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ACHIEVEMENT & OPPORTUNITY 
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The College Book and 
Supply Store 


© 
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Everything for the 
Student 


Instruments and Slide Rules 


3425 WoOoDLAND 
AVENUE 
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A place to buy 


Quality 
Electrical 
Merchandise 


A complete stock of 
electrical appliances, 
supplies and radio 
products at all times. 


THE PHILADELPHIA ELECTRIC 
COMPANY SUPPLY DEPT. 


130-32 So. Eleventh St. 
Philadelphia 
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“Plaintiff doubted that the ring-shaped eddy as 
used by the disputed patent facilitates the com- 
bustion to any marked extent, and suggests that the 
question should be solved by experiment. 

“These experiments took place on the 14th, 15th 
and 16th of August, 1919, at defendant’s works at 


F1G.1)3. SECTIONS - DEUTZ-OTTO SOLID INJECTION DIESEL 


Cologne-Deutz, and a machine was used which 
showed the characteristic features of the patent in 
dispute. The test engine, rated for a capacity of 
30 H.P., carried a displacer extension of almost 
cylindrical shape at its piston. 

** After the engine had been tested with this, its 
normal displacer, other pistons, the displacers of 


I il Tl 


POSITION OF PISTON BEFORE AIR IS POSITION OF PISTON AT THE FUEL INJECTION AT DEAD CENTER 
PARTLY TRAPPED IN RING SHAPED START OF AIR TRAPPING INTQ THE AIR WHIRLS 
SPACE "A" 


EXHAUST 
VALVE 


FIG.14. DEUTZ-OTTO SOLID INJECTION DIESEL 
COMBUSTION CHAMBER 


Ee A B 


FIG.15. DEUTZ-OTTO SOLID INJECTION DIESEL 
FUEL NOZZLE 


which were either of a smaller diameter or of a 
shorter length, were fitted. 

“In all cases the machine was braked with 30 
H.P. and urtil it attained its permanent condition 
was allowed to run 14 to 34 hours. Thereupon two 
measurements were taken of the oil consumption 
per H.P. hour, and the condition of the exhaust 
gases determined. 

“After stopping, the piston was in each case 
taken out, so that its aspect, carbon deposit, etc., 
could be judged. These trials show clearly that 
there cannot be any doubt as to the favorable effect 
of the air eddy. 
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SHOP LIGHTINE. 


In an address delivered before the members of the 
Western Pennsylvania Division of the National Safety 
Council, Pittsburg, Pa., March, 1918, by C. W. Price, the 
importance of good lighting in industrial establishments 
was discussed, and the disadvantages of poor lighting were 
clearly shown by some figures mentioned by Mr. Price. 


A large insurance company analyzed 91,000 accident 
reports, for the purpose of discovering the causes of these 
mishaps. It was found that 10% was directly traceable to 
inadequate lighting and in 13.8% the same cause was a 
contributory factor. The British Government in a report 
of the investigation of causes of accidents determined a 
close parallel to the findings of the insurance company 
above quoted. The British investigators found that by 
comparing the four winter months with the four summer 
months, there were 39.5% more men injured by stumbling 
and falling in winter than in summer. 


Mr. John Calder, a pioneer in safety work, made an 
investigation of accident statistics covering 80,000 indus- 
trial plants. His analysis covered 700 accidental deaths, 
and of these 45% more occurred during the four winter 
months than during the four summer months. 


Mr. C. L. Eschleman, in a paper published in the pro- 
ceedings of the American Institute of Electrical Engineers 
several years ago, reported the result of an investigation 
of a large number of plants in which efficient lighting had 
been installed. He found that in such plants as steel 
mills, where the work is of a coarse nature, efficient light- 
ing increased the total output 2%; in plants, such as textile 
mills and shoe factories, the output was increased 10%. 


In an investigation of the causes of eye fatigue, made 
by the Industrial Commission of Wisconsin, it was found 
that in a large percentage of industries, such as shoe, 
clothing and textile factories, the lack of proper light- 
ing (both natural and artificial) resulted in eye fatigue 
and loss of efficiency. At one knitting mill, where a girl 
was doing close work under improper lighting conditions, 
her efficiency dropped 50% every day during the hours 
from 2:30 to 5:30 P. M. 


The above mentioned incidents indicate how :mportant 
a factor lighting is in the operation of the industrial 
plant. It has been well said, “Light is a tool, which in- 
creases the efficiency of every tool in the plant.” Glare 
or too much light is as harmful as not enough lighting, 
and in no case should the eyes of the workers be exposed 
to direct rays, either of sun or electric light. 


Windows and reflectors should always be kept clean; 
that is, cleaning them at least once a week, for where dust 
and dirt are allowed to collect, efficiency of the light is 
decreased as much as 25%. 


Good lighting, in addition te its other marked advan- 
tages, is a strong incentive towards keeping working 
places clean, for it clearly exposes any place where dirt 
or other material has been allowed to collect. White walls 
and clean windows glazed with Factrolite Glass will elimi- 
nate the sun glare and increase the illumination 25 to 50 
feet from the window from 38% to 72% as compared with 
plain glass. 


Lighting is of primary importance to every employer 
and fully warrants a careful investigation of the subject, 
for there is no substitute for good lighting, and if it is 
not supplied the efficiency of the entire working force 
must suffer a serious reduction. 


If you are interested in the distribution of light 
through Factrolite, we will send you a copy of Laboratory 
Report—‘“Factrolited.” 

MISSISSIPPI WIRE GLASS CQO, 

220 Fifth Avenue, 


St. Louis. New York. Chicago. 


YARWAY TANDEM. Combina- 
tion of Yarway Seatless Blow-Off 
Valve and Yarway Double-Tight- 
ening Valve. Absolutely guaran- 
teed for two years. 


WFY 


—The Guaranteed 
BLOW-OFF VALVES 


It is unusual to guarantee blow-off 
valves—but YARWAY BLOW- 
OFF VALVES ave unusual. The 
YARWAY TANDEM is uncondi- 
tionally guaranteed for two years 
and will last several times that 
long under normal conditions. It 
complies with the A. S. M. E. Code 
and all State boiler laws. 


Below: YARWAY 
DOUBLE-TIGHTENING 
VALVE, 
Sealing bushing (1) is kept 
tight against rotating disc 
(2) by boiler pressure. 
Spring (3) insures initial 
contact. Bushing is thus 
constantly ground to a 
tight fit. Both sides of 
disc are kept tight. Seat 


(4) insures tight valve 
when pressure is reversed. 


Above: YARWAY  SEAT- 
LESS BLOW-OFF VALVE. 
The recognized standard. After 
valve has closed, shoulder S on 
plunger V engages the loose 
follower gland F. A hard turn 
of handwheel then compresses 
packing P above and below the 
port, making an absolutely 
tight valve. Set-screw N pre- 
vents turning of gland when 

handwheel is turned. | 


For literature describing the YARWAY BLOW-OFF VALVES 
in detail, write 


YARNALL-WARING CO. 


PHILADELPHIA 
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“The injection of fuel under this patent is as 
simple as possible. 

“By means of an oil pump the fuel is forced 
through a nozzle arranged in the direction of the 
axis of the cylinder head and enters the combustion 
chamber in the form of a solid jet, without requiring 
compressed air or other auxiliaries. 

“The patent in dispute, therefore, varies from the 
patent No. 218906 (Kudlicz), under which com- 
pressed air is used (45 to 55 atm.) blowing the fuel in- 
to the combustion chamber in the form of a fine spray. 
‘ ‘““A number of the patents quoted against this 
Gas Meters of Capacity and patent inject the fuel without using compressed 
air, that is, in the form of a solid jet. 

“These, however, require other means than the 
ring-shaped eddy of the disputed patent, to facilitate 
atomization and rapid combustion. 

“With the Lentz patent (178896) the oil is either 
injected under exceptionally high pressure (up to 
several hundred atm.) or saturated with highly 
compressed air, by means of an air pump, before 
it enters the cylinder. 

‘Oberhansli (French patent No. 421883) uses a 

combustion chamber of a particularly suitable 
1913 RACE SPREET.. . shape. The injection nozzle is so formed that the 
oil passes through it in a solid jet, but on emerging 
it is atomized and forms a cone-shaped veil, and the 
cylinder head has to be cooled as little as the inlet 
and exhaust valves will allow, to enable the com- 
bustion to take place at as high a temperature as is 


possible. 
Nate 


MANUFACTURERS 


Precision 


PHIVADELPHTA 


FULL LOAD 


FIG.9. DEUTZ-OTTO SEMI-DIESEL INDICATOR CARDS 


Lee co 
LIGHT LOAD 


F1G.16. DEUTZ-OTTO SOLID INJECTION DIESEL INDICATOR CARDS 


HENRY BOWER 


Chemical 


Manufacturing Company 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


““B. B.”” BRAND ANHYDROUS AMMONIA 
AQUA AMMONIA 
YELLOW PRUSSIATE OF SODA 


WILLIAM H. BOWER, ’85 Col. HENRY BOWER, ’18 Wh. “Lastly, with the Vickers arrangement the oil 
President Assist . 
ee wbiatayade ppiaaisc ct! basen vl enters the combustion chamber by way of a small 
FRANK B. BOWER, ’92 Col SYDNEY THAYER, Jr., '19 Col. : A 
First Vice-President Aedes: Sevuieds diameter nozzle, also under especially high pressure 
WILLIAM L. ROWLAND, '78 Col. S. FELTON GROVE, '04 Col. (700 atm.). 
Second Vice-President hemist : : : 
Ss saet homens: — “Tt is a question which may be left open, whether 
SYDNEY THAYER, ’86 Col. REGINALD R. JACOBS, '18 D. iy 
price: ee ad Ged CLARENCE D. FASSETT, '19 Wh. all these methods are as efficient as that of the patent 
Associates 


in dispute. In any case, these other methods in- 
volve special requirements, which complicate the 
| construction and the working of the engine. 
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Ever see this in the Lab. 


No?....Well,it’s what you will be up against 
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tice—and when you do | Stee ste tstruments wien in- 
come up against the prob- Gnd Ue will tend gan our Catalogs. 
lems of getting complete 

Fo accurate records of your 


Temperatures, Pressures and Speeds 


or of automatically controlling them and _ of 
checking your workers— 


remember— 
Temp erature, Pressure, Recording 


Brown Instruments 


ACCURATE SIMPLE DURABLE 


Pyrometers 
Thermometers 
Pressure Gauges 


Tachometers 

CO:2 Meters 

Automatic Temperature Control 
Millivoitmeters 

Precision Potentiometers 
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— Salinity Meters 


THE BROWN INSTRUMENT CO. 
4506 WAYNE AVE. 
Philadelphia, Pa. 
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Tannate Lace Leather WRB 


THAT LASTS 


TOO GOOD—ISN’T THAT THE CIMIT? 


FROM a nearby Manual Training School we get the following: 

ne Replying to yours of the 3lst ult. relative to free samples of Tannate Lace Leather 
sent us in April, as we advised you in our report of June 7th, we have found this lacing to 
be of most excellent quality; in fact, one sample is still running on a 6-inch belt. How- 
ever, as previously stated, your X-grade rawhide we find to be much better suited to our 
needs for instruction purposes, as it is part of our training that the boys be given belts 
in use to lace, and your Tannate would last much too long to afford these opportunities.” 


Tannate Lace may be too good for “instruction purposes” but it is surely the lace for 
“business purposes”. Remember that, when specifying Lace. 


To make all leather belts last longer 
use Rhoads Leather Belt Preserver. 


J.E. RHOADS & SONS 
PHILADELPHIA: 35 N. Srxtu Sr. CuicaGco: 322 W:. RANDOLPH St. 
New York: 102 Beekman Sr. ATLANTA: 68 S. Forsytu St. 


Factory and Tannery: Witmincton, Det. 


oe 
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Do you know 


Hundreds of the leading Mathematicians and Engineers 
use the Hammond Portable Mathematical typewriter in 
their daily work. 


Exponents and Sub-scripts together with all Greek 
letters used in elemental and higher mathematics are 
at your disposal on this wonderful and versatile machine. 


Variable spacing for condensing instantly available. 
Two kinds of type on your typewriter at all times. 


Instantly changed to a third for general work or a fourth 
for personal letter writing. 


Over three hundred different formations and fetteriaas 
In fact 


are ready for instant service at your command. 


Special terms to Professors, Engineers and Mathematicians 


HAMMOND TYPEWRITER CORPORATION. . 208 SoutH 11TH Sr., PHILADELEHIA 


“In comparison the disputed patent, therefore, 
represents a valuable technical advance by the very 
simple means used, and quite different from the 
various methods in which the problem has been 
solved. 

“Haselwander (patent No. 112407) also avoids 
an air-pump, just as the patent in dispute does. 

‘““Haselwander, however, uses the displacer ex- 
tension as an air-pump, that is, the fuel is blown 
into the combustion chamber already atomized and 
mixed with air. 

“Therefore, Haselwander does not require the 
air eddy used by the patent in dispute, neither does 
he produce it, not even accidentally. 


eeryy 


his in itself is a basic difference between this 
patent and the one in dispute; technically it is with- 
out doubt greatly inferior, mainly because Hasel- 
wander’s method requires a very tight fit in the 
corresponding bore, which with continuous service 
soon leads to serious trouble, whereas the displacer 
of the patent in dispute, working with sufficient 
clearance, will not give such trouble. 

“The main point, however, by which the disputed 
patent obtains its proven good results (the ring- 
shaped eddy), is not new, but has been obtained by 
the same means before, and has been used, for 
example, by Brandis (patent 239716 owned by 
Deutz). 

“The only difference is that Brandis in the older 
patent injects the fuel at a point where the air 


re success. 


velocity is highest, 7. e., in the ring-shaped hollow 
between the displacer and the narrower part of the 
cylinder, being guided by the idea that the rapid 
atomization and combustion of the oil can only be 
accomplished if the oil, immediately after emerging 
from the nozzle, is carried away at high speed by a 
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PERCENT OF RATED LOAD 


FIGA7. FUEL CONSUMPTION OF DIESEL ENGINES. 


passing air current, whereas in the new patent he 
has parted with this idea, thus making it possible 
to inject the oil at the constructionally most rational 
point, that is, in an axial direction at the cylinder 
end. 

“The knowledge that satisfactory atomization 
and rapid combustion is possible in this manner, 
is not only new, but also leads to a valuable technical 


[Concluded on Page 40| 
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PASSING OF THE TRON HORSE 


[Continued from page 20] 


distribution systems are in use today. Some of these 
are shown in Fig. 1. All of these consist of two 
essential parts, (1) the upper messenger or catenary, 
made of strong steel, which takes care of all mechanical 
stresses and supports the copper conductor; (2) the 
distributing conductor proper which is made of good 
current-carrying material and is correspondingly weak 
mechanically. “A,” Fig. 1, shows one of the simplest 
types of construction. It consists of a single con- 
ductor suspended by hangers from a single catenary. 
This type has the objectionable feature of presenting 
“hard spots” at the points of suspension to the col- 
lecting device when the latter is moving at high speeds, 
and thus causes excessive sparking. This has been 
remedied in the other types shown in Fig. 2. “B” 
shows the construction installed on the New York, 
New Haven & Hartford Railroad. Here two support- 
ing catenaries were used with the thought that two 
were necessary in order to insure lateral stiffness for 
the conductor. The latter, moreover, does not come 
into direct contact with the collector but has suspended 
from it a wire of steel or bronze which takes the sliding 
wear of the contact shoe much better and at the same 
time eliminates “hard spots” from the line. This 
same scheme of duplicate conductors is utilized in 
type “C” which is merely a modification of “B” 


inasmuch as it has only one supporting catenary— 
it having been found that two were not necessary for 
good alignment. This arrangement has been installed 
on the Pennsylvania Railroad around Philadelphia, 
on the Virginian and on the Norfolk & Western Rail- 
ways. “D,” Fig. 3, shows the construction used on 
the Chicago, Milwaukee & St. Paul Railway for its 
3000 volt D.C. installation. Two distributing con- 
ductors are used, suspended side by side by alternate 
hangers from the same catenary. The collecting 
device in this case is a sliding pantograph with a 
double shoe. This double construction was selected 
because of its freedom from “hard spots” and also 
because it provided the requisite carrying capacity 
for the heavy currents used. Since power is equal 
to the product of current and voltage, it is clear that, 
for a given amount of power, less current is required 
for 11,000 volts (used in A.C. systems) than for 3000 
volts (used in D.C. systems). 


Many ways of supporting the ends of the longitudinal 
catenary wires are in use. For single track roads 
through mountainous districts wooden poles with 
steel brackets have proved very satisfactory. The 
New Haven uses structural steel bridges spanning the 
tracks along the main line, while the Pennsylvania 
uses a cross-catenary system which in turn is sup- 
ported from tubular steel poles placed along the sides 
of the tracks. 

The familiar grooved trolley wheel, making rolling 
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contact with the overhead wire, is not suited to high 
speeds or’ heavy currents. In the previously men- 
tioned three-phase system through the Cascade 
Tunnel, two trolley poles and wheels are used. How- 
ever, all high-speed overhead collecting of any extent 
in this country is done by means of the sliding shoe. 

Power Regeneration. It is a well-known fact that 
electric motors and generators are essentially the 
same, that theoretically the same machine can be 
used either as a motor or generator. This principle 
is utilized for regenerative braking in a number of 
installations through mountainous districts, the first 
notable one being on the Chicago, Milwaukee & St. 
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LONGITUDINAL Views of Various TYPES 
CF OVERHERD CONSTRUCTION 


Paul Railway. Thus the machines which operate as 
motors while ascending one side of the mountain, 
function as generators and return power to the line 
while descending the other. The induction motors 
on the locomotives of the Norfolk & Western Railway 
and the Virginian Railway are used in the same way. 

Some of the benefits of regenerative braking may be 
listed as follows: 

1. Saving in power consumed. This amounts to 
from 10 to 15 per cent on the St. Paul Railway. 


2. Smoothness in riding when going down hill—no 
bumping and jerking—with consequent reduced strain 
on equipment and passengers. 


3. Uniform speed on down grades. (Steam loco- 
motives are alternately accelerated and retarded when 
descending grades.) 


4. Reduced wear on track, especially on severe 
curves. 


5. Elimination of wear on brake shoes and on 
wheels, and the resultant reduction in maintenance. 


6. Assurance of maximum safety in operation be- 
cause of a duplicate braking system relieving the air 
brakes. 

In conclusion, the advantages of the electrification 
of steam roads may be summed up as follows: 


36 Please mention THE TOWNE SCIENTIFIC SCHOOL JOURNAL when patronizing advertisers 


ss ial 


YG 


lh 


Lon 


oy 


% 


Tae 
OT PPPIT 


Hammered orPressed 


Smooth Forged 
Rough Turned 


Finish Machined 
Treated 


From the largest to the smallest 


Tioga Steel @ Iron Co. 


52nd and Gray’s Ave., Philadelphia, Pa. 


Subsidiary of Taylor-Wharton Iron & Steel Co. 
High Bridge, New Jersey 


OTHER PLANTS: 
Philadelphia Roll @ Machine Co., Philadelphia, Pa. 
Wm. Wharton, Jr., @ Co., Inc., Easton, Pa. 


Lh 


Please mention THE TOWNE SCIENTIFIC SCHOOL JOURNAL when patronizing advertisers 


ee 
omemnemceninat 


Wheeler | 


Condensing Equipment 


INCLUDES 


Wheeler Surface, Jet and Barometric Con- 
densers. 


Wheeler Steam Jet Air Pump. 
Wheeler Rotative Dry Vacuum Pump. 
Wheeler Turbo Air Pump. 

Wheeler Edwards Air Pump. 

Wheeler Centrifugal Pumps. 
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Tubes and Pipes. 
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Five Acres of 
Steel 


E cordially invite all engineers and alumni 
to visit PHILADELPHIA’s LARGEST STEEL 
WAREHOUSE. Situated but a few blocks from the 
University and unique among the plants of 
Philadelphia, it offers many things of interest 
Here you will find FIVE | 


to you as engineers. 


ACRES exclusively devoted to STEEL, yet such 
is the efficiency of our organization that all orders 
are executed the day they are received. 


The methods by which we achieve this efficiency 
should interest you and we shall be proud to 
demonstrate them to you. 


MORRIS WHEELER & CO. 


30TH & Locust STREETS 
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1. Saving in power. This usually soon balances the 
increased initial cost. Electric locomotives have no 
stand-by losses. Power is generated in a stationary 
central plant where modern heat-saving devices can 
be installed. Regenerative braking, where feasible, 
will return, instead of consuming power. 

2. Water power can be used for generating electric 
power. All of the power for the Chicago, Milwaukee 
& St. Paul Railway is obtained from hydro-electric 
plants. Indeed, it was principally due to the saving 
which could be effected in this way that this road was 
electrified. 

3. Greater reliability. In extreme winter weather 
steam cannot be “gotten up,’ whereas the operation 
of electric apparatus is improved because the heating 
effects of the current is reduced. 

4. Greater availability. Electric locomotives can be 
started or shut down at once; they do not require any 
preliminary heating-up, or any cleaning of fires at the 
end of the run. They are ready for service at a minute’s 
notice. 

5. Elimination of noise, smoke and obnoxious gases 
from the communities through which the railroad 
passes. 

6. Lower cost of maintenance for rolling stock. 
Electric locomotives do not require overhauling as 
frequently as do steam locomotives. This, however, is 
offset by the additional cost for the upkeep of the 
overhead construction. 

7. Greater speed regulation under load is possible 
with the electric locomotive. Freight trains can be 
speeded up with safety, because of this. 

8. Last, but not least, is the increased comfort to 
the traveling public, due to the absence of smoke, 
cinders and uneven riding. 


CHARLES PROTEUS STEINMETZ 


[Continued from pege 17] 


electrochemical operations. Perhaps the most im- 
portant of these many inventions, set forth in some 
200 patents, is the induction regulator, used for phase 
transformation. 

Steinmetz was more than a scientist, he was an 
educator and somewhat of a philosopher. He thor- 
oughly believed in the value of education, especially 
technical, and often declared that only through the 
education of the younger generation could the future 
be a period of unbroken progress. For a number of 
years Dr. Steinmetz was professor of Electrical Engi- 
neering at Union College, and at the time of his death 
he held a professorship of Electro-physics at Union 
University, retaining at the same time his position 
as Chief Consulting Engineer of the General Electric 
Company. 

In the midst of a busy life Steinmetz found ample 
time to aid the educational work of Schenectady, 
and he became the president of the National Asso- 
ciation of Corporation Schools. In 1902, Dr. Stein- 
metz received the honorary A.M. degree from Harvard 
University, and the following year the honorary Ph.D. 
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degree from Union College. Dr. Steinmetz was past 
president of the American Institute of Electrical 
Engineers, vice-president of the International Asso- 
ciation of Municipal Electricians, honorary member of 
the National Electric Light Association, past president 
of the Illuminating Engineering Society, fellow of the 
American Association for the Advancement of Science, 
member of the British Institution of Electrical Engi- 
neers, member of the American Mechanical Society, 
the Quaternion Society of Mechanical Engineers, the 
Electrochemical Society, the Physical Society, and 
many other organizations. Moreover, he was presi- 
dent of the Common Council and twice president of 
the Board of Education of the city of Schenectady. 


Steinmetz though not a globe trotter was fond of 
travel. Prior to September, 1923, he had never visited 
the Pacific Coast. On September 1, 1923, he left his 
home in New York and with a small party started 
on an extensive trip to the West. Word of his trip 
spread like wildfire, and he soon received a host of 
requests to speak in the various cities he visited. 
Everywhere he went he was received in a manner 
befitting the great. The trip, instead of furnishing 
a rest to him really overtaxed his strength, so that 
on his return to the East he fell sick. This proved 
to be his last illness for on October 26th he died. 
And with his death came the close of another chapter 
in the history of electrical development, and the 
adding of another name to the honored of the nation. 


A PAPER ON WILSOZBIC ACID 
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magnesia that has been aged in the wood and closely 
resembles the flavor of a certain popular brand of 
chewing gum. Its angle of incidence is much better 
than its angle of excidence, being much more angular, 
and its deviation from the perpendicular is really much 
more than it should be unless it is less than it should 
be, as it is in some cases. This acid is found in nature 
as sarsaparilla soda and chocolate frappe. 


CHEMICAL PROPERTIES 


Wilsozbic Acid forms salts which are rarely soluble 
in water except on Tuesdays. Dr. John B. Lindsay 
found that in superannuated solutions it reacts with 
Idiotic Acid to form Sodium Triumvirate. Its struc- 
tural formula is E—X—I—T, and in solution it 
ionizes to W—, OZ +. Its acid radical has valences 
between one-half and North Northeast. With Lead 
Gaspipe it reacts and forms a quasi-empirical mass, 
darkish—sold commercially as Higgin’s Suspender 
Lubricator. The reaction with Insomnia is extremely 
interesting, as absolutely nothing occurs. With 
Lemon Phosphate it forms a deep white salt very 
similar to the same salt of Spasmodic Acid. When a 
chocopic solution was added to a hyperbolic solution 
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machines of the better grade. 
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The Bilgram Machine Works 
1223 Spring Garden St., Philadelphia, Pa. 


SESS, 


Every genuine Alteneder Instrument is 
stamped “T. A.,”’ ““T. A. & Sons,” or 
“T.A. Alteneder & Sons. 


Catalogue on Request 


Set No. 2066 
In Case, $34.50 


Appreciated the World 
Over for Their Excellence 


THEO. ALTENEDER & SONS 
1217 Spring Garden St., Phila. 


Please mention THE TOWNE SCIENTIFIC SCHOOL JOURNAL when patronizing advertisers 


oo 


PORTABLE MACHINE TOOLS 


FOR 
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Cylinder Boring Bars 

Crank Pin Turning Machines 
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Our Service Department is Prepared to do your 
Repair Work at your plant and in position. 


E. J. ROOKSBY & COMPANY 


Edwin J. Rooksby - Jesse G. Haydock 
1042 RipGe AVE. PHILADELPHIA 


an Engineer 


and, of course, will be told that your foundations 
must be of the best. Also you are learning how to 
manage your own affairs. Build your foundation 
well by opening an account with this Company. 
You cannot learn too early that careful manage- 


ment of vour finances is of the first importance. 


ens, 


The 


Commonwealth Title Insurance 
and Trust Company 


N. W. Cor. Twelfth and Chestnut Streets, 
Philadelphia 
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UTNION PAVING CO. 
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Our Patented Filbertine (asphaltic- 
concrete) a Specialty 


30TH AND Locust Sts., PHILADELPHIA 


of Wilsozbic Acid the mixture turned baby blue, 
then a pretty Alice blue, Harding blue, Prussian blue, 
Turnbull’s blue, robin’s egg blue, horizon blue, and 
finally blue up. As yet no Wang Wang blue salts of 
this:acid have been found. The acid is really quite 
allotropic, occurring in more different states than 
bootleggers, and it may have a great commercial 
value as a baseball bat varnish—being tetrabasic and, 
therefore, useful in knocking out four-baggers. 


* * * 


Wilsozbic Acid has a great future opening up before 
it, and we can see among its far-reaching effects the 
re-establishment of government free seeds, better 
mail service and the changing of probation cards from 
yellow to red. We can foresee a new field opening up 
for ambitious chemists and the development of a new 
science—*‘ Wilsozbicism.” Dr. Miiller promises to give 
such a course when he gets a student. 


DEUTZ OIL ENGINE 


[Continued from page 34] 


“The new method of supplying fuel is not only 
superior to the older method, in that it is construc- 
tionally more convenient, but also seems to be 
capable of distributing the fuel more speedily and 
evenly in the whole charge of air, and thereby to 
accelerate its combustion, as the stream of oil is 
carried off in its entire length by the air current 
meeting it, the oil mist thus distributing itself from 
the whole length of the stream, whereas, with the 
older method, provided, that the air current in the 
shape of a sharp angled cone develops in the manner 
assumed by the specification of the patent at all, 
the fuel is first of all concentrated in the pointed 
end of the cone, and from here enters the eddy, 
thus spreading so to speak from a more or less closely 
circumscribed point.” 


The consumption of the Deutz solid injection Diesel 
under full load as stated by the makers runs from 
.41 pounds of fuel oil (18,000 B.t.u. per pound) to .465 
pounds per B.H.P. hour according to the size of the 
engine but tests show the actual consumption to be 
below these figures. The consumption of a 50 H.P. 
engine under test is shown by curve A on Fig. 17 
to be .425 pound per B.H.P. hour at full load, which 
is extremely good for an engine of this size. 


The curve marked B on Fig. 17 shows the best 
performance of large four stroke cycle air injection 
Diesel engines. The consumption of two stroke eycle 
air injection Diesels is higher than that of the four 
stroke cycle. Curve C shows the performance of a 
four cylinder 160 B.H.P. vertical, solid injection Diesel 
at Deutz, and is believed to be the lowest consumption 
so far obtained by any engine. 
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A White-Hot Mass 
of the Consistency 
of Cold Molasses 


This is ordinary window 
glass just at the time 
when it is ready to be 
blown. The eyesight of 
man may be impaired or 
destroyed by a too close 
or too constant inspection 
of molten glass through 
the “glory” hole of a 
furnace. A temperature 
of 2400 degrees Fahren- 
heit or more is necessary 
to cause the ingredients 
of which glass is composed 
to become this homoge- 
neous mass. 


Of all the various process- 
es of manufacturing win- 
dow glass,the hand-blown 
method is probably the 
most spectacular. The 
furnace presents a weird 
and fascinating sight, par- 
ticularly when the “Night 
Shift” is in operation. 
Then its many “glory 
holes” make it look like 
some huge, fiery monster, 
while the “Helpers” gath- 
ering the molten glass on 
the blowpipes and pass- 
ing it to and fro between 
the “Blowers” look like 
myriads of gigantic 
gnomes and fireflies. 
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On November 5th the Civil Engi- 
neers were invited to attend the 
meeting of the Senior Civil Engi- 
neering Society held at the Engi- 
neers’ Club, Thirteenth and Spruce 
Streets. Many had dinner there 
and afterward heard a fine lecture 


by Mr. Goldbeck. Mr. Goldbeck, 
who is a well-known authority on 
road tests, gave us some interesting 
facts. 


On November 7th Mr. J. S. 
Handell, consulting engineer of the 
Barett Company, gave the C. E. 
Sophomores a talk on maintenance 
of roads. 


On November 15th, Mr. Barett 
of the Texas Oil Company, gave us 
many interesting things to remem- 
ber about asphalt pavements. 

On November 26th, Mr. Mac- 
Bride, district engineer of the Port- 
land Cement Association, went over 


the Pittsburgh-California roads with 


the Sophomores. The Pittsburgh 
tests were made to determine the 
advisability of using reinforcement 
in concrete roads. 


On December 6th, Mr. Crandell 
will give us another lecture; this 
time on wood block. 


The Civil Engineers have the 
knack of running good dances. 
Their dance on November 24th 
was the goods! It was a well- 
planned and carried-out affair. The 
dance was chaperoned by Professor 
and Mrs. Berry. 


Professor Berry, our smiling in- 
ventor, had the (singular) honor of 
being invited to the annual dinner 
given by the Portland Cement 
Association, at New York City. Us 
Juniors heard all about it. 

Professor Barton and _. Professor 
Berry also journeyed to Washing- 
ton to attend the meeting of the 
Brick Association. : 

The Civil Engineers — Sopho- 
mores, Juniors and Seniors—are try- 
ing to organize football teams. 
They, like the rest of the engineers, 
are showing great enthusiasm in 


_ this respect. 


MOORE SCHOOL NOTES 


In: January, Dr. A. Wy, #iull, 
Research Engineer of the General 
Electric Co., will deliver a course 
of six lectures on the “Vacuum 
Tube and Its Application,” and 
other engineering problems. 


Moore ScHoou TO BE DEDICATED 
at A. I. E. E. Convention 


An afternoon has been set aside 
in the program of the mid-winter 
convention of the American Insti- 
tute of Electrical Engineers for the 
dedication of the Moore School of 
Electrical Engineering. This cere- 
mony will take place on Wednesday 
afternoon, February 6th. 
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Most popular 
college sport 


**As I look back on my college days,”’ said the 
old grad, “‘it strikes me there were more men play- 
ing blind man’s buff than all other games combined. 
I understand this is still the case. 

“(ret me straight. It was no child’s oe What 
Wwe were groping around for was pretty serious 
business—nothing less than a career. 

“*Too many men are in the dark as to what they 
will do after graduation. Either they neglect to 
specialize in anything, or hastily select a major which 
they afterwards regret, 

“I know I would be considerably ahead in 
business if back at college I had sat down for a few 
hours’ earnest thought to find out just what work I 
liked best—-and then gone in for it heart and soul. 

**Pick the thing that appeals to you, and don’t 
let them tell you that particular line is overcrowded. 
Talk this over with graduates you know. Talk it 


Published in over with your professors. Talk it over with the 

the interest of Elec- industrial representatives next Spring. Most of all, 
trical Development by talk it over with yourself. 

an Institution that will ‘*The main thing is to get on the right track and 

be helped by what- to keep going. There’s no fun in being ‘It’ in the 


ever helps the 


Industry. game of life, with every change in fate ready to push 


you offan uncertain course.”’ 


Western Electric Company 


Wherever people look to electricity for the 
comforts and conveniences of life today, the 
Western Electric Company offers a service as 


| broad as the functions of electricity itself. 
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UNDER A NEW ROOF 
—The M. J. Dougherty Organization 


is now housed in their new quarters which take in a full 
city block from 24th Street to 25th Street, and from Wash- 
ington Avenue to Ellsworth Street, in Philadelphia. These 
increased facilities for the fabrication of piping of every de- 
sign enable us to offer you prices and deliveries which have 
never before been possible with our smaller factory. You 
are assured that increasing our output will not have any 
effect on its quality. We propose by the more efficient 
methods that are now possible to even outdo the high stan- 
dard of our work in the past. We can handle your entire 
installation from the time you conceive it until it is a finished 
M. J. D. product, or we can co-operate with your engineers, 
fabricating and erecting the piping in accordance with your 
plans, or we can furnish material only. 

Let us help you save money on coal. No obligation involved 
by asking us to furnish you a cost estimate. 


Write now for 
Bulletin T.S.-21 


25 we 43rd. Street S521 Hurt Butlding il2u-Adams St. 
NewYork. + Atlanta icago 
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The above 
illustrates a 
recent bird’s 

eye of the 

new M. J. D. 

Plant. It shows 

to advantage 

not only our 

vast possibilities 

for fabricating 

pipe of any dimen- 

sions, but likewise 

our facilities for in- 

coming and outgo- 

ing carload — ship- 
ments. 

Encircling the view of 

the new plant you see 

a cut-away drawing of 

our Square Lap Joint 
which is universally rec- 
ognized as the correct 
method of joining pipe. 
Note particularly the 
square corner on the lap, 
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ANTOINE LAURENT LAVOISIER 
_ 1743-1794 
Born in Paris, son of a wealthy 
tradesman. As a student won 
a prize for an essay on lighting 
the streets of Paris. Held vari- 
ous Government posts. A mar- 
tyr of the Reign of Terror. 
Founder of modern chemistry. 


This is the mark of the 
Generai Electric Com- 
pany, an organization 
of 100,000 men and 
women engaged in pro- 
ducing the tools by 
which electricity — 
man’s great servant— 
is making the world a 
better place to live in. 


GENERAL ELECTRIC 


They couldn’t destroy 
the work he did 


“The Republic has no need for savants,”’ 
sneered a tool of Robespierre as he sent 
Lavoisier, founder of modern chemistry, to 
the guillotine. A century later the French 
Government collected all the scientific 
studies of this great citizen of Paris and 
published them, that the record of his re- 
searches might be preserved for all time. 


Lavoisier showed the errors of the theory 
of phlogiston—that hypothetical, material 
substance which was believed to be an ele- 
ment of all combustible compounds and to 
produce fire when liberated. He proved 
fire to be the union of other elements with 
a gas which he named oxygen. 


Lavoisier’s work goes on. In the Research 
Laboratories of the General Electric Com- 
pany the determination of the effects of 
atmospheric aironlamp filaments, on metals 
aud on delicate instruments is possible be- 
cause of the discoveries of Lavoisier and 
his contemporaries. 
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Whether your service is 550 Volts A. C., or 250 Volts D. C., whether 
your motors are 200 H. P. at the former voltage or 300 H. P. at the 
latter, we have the U-Re-Lite to fit your needs. 


FUSES ARE GOOD UNTIL USED! THE U-RE-LITE IS‘GOOD 
NOT ONLY “UNTIL USED” BUT FOREVER.AFIER! BUT 
THAT’S NOT HALF OUR STORY. 


DUCTION THAT COUNTS. WRITE FOR CATALOG. 


HE U-RE-LITE is an appliance WHICH 
ELIMINATES THE DELAYS, ANBMGy- 
ANCES”. AND> CONTINUED EXPER 

INCIDENT UPON THE BLOWING OF FUSES. 
It is an I-T-E CIRCUIT BREAKER enclosed with- 
in a specially constructed steel case, from the front 
of which projects a convenient operating handle. 
THE INITIAL COST OF THE U-RE-D Te ae 
THE ONLY COST! Jt not only gives 100% gm 
tection to the motor or lighting circuit, but it also 
protects the employee from coming into contact 
with live parts. The U-RE-LITE automatically 
opens the circuit at a predetermined point or when- 
ever there is. a short circuit or overload on the line. 
It can be closed again in a jiffy by any man, woman 
or child. Simply turn the handle: 


First to the left, then to the right, 
Turn the handle, and U-RE-LITE 


U-RE-LITE! Don’t call for your electrician. 
YOU BO fT 


ITS THE L085. i PRO- 
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The Garment Center Buildings 
New York City 
WALTER M. MASON, Architect 
Drawn by Hugh Ferriss 


“Towering Masses” 


HEE the new architecture expresses itself in great vigorous masses which 
climb upward into the sky with a pyramidal profile—gigantic, irregular, 
arresting. An earlier, conventional building on the near corner is over- 
shadowed, engulfed in towering masses of the newer building which are 
prophetic of an architecture of the future which is vividly stimulating to the 
imagination. 
Certainly modern invention—modern engineering skill and organization, 
will prove more than equal to the demands of the architeéture of the future. 
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UNDER A NEW ROOF 
—The M. J. Dougherty Organization 


is now housed in their new quarters which take in a full 
city block from 24th Street to 25th Street, and from Wash- 
ington Avenue to Ellsworth Street, in Philadelphia. These 
increased facilities for the fabrication of piping of every de- 
sign enable us to offer you prices and deliveries which have 
never before been possible with our smaller factory. You 
are assured that increasing our output will not have any 
effect on its quality. We propose by the more efficient 
methods that are now possible to even outdo the high stan- 
dard of our work in the past. We can handle your entire 
installation from the time you conceive it until it is a finished 
M. J. D. product, or we can co-operate with your engine2rs, 
fabricating and erecting the piping in accordance with your 
plans, or we can furnish material only. 

Let us help you save money on coal. No obligation involved 
by asking us to furnish you a cost estimate. 


Write noo foe 
Bulletin T.S.-21 


Tee, Pipe Headers 
ity AA Valves, Fittings Gil 
TY CO,| S22 

& CONTRACTORS 


UD Sgiere Lop bint 


25 wr 43rd), Street $2) Hurt Building —_-Ll2w- Adams St. 
Mew York Atlanta Chicago 


\\ 
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The above 
illustrates a 
recent bird’s 

eye of the 

new M. J. D. 

Plant. It shows 

to advantage 

not only our 

vast possibilities 

for fabricating 

pipe of any dimen- 

sions, but likewise 

our facilities for in- 

coming and outgo- 

ing carload _ ship- 
ments. 

Encircling the view of 

the new plant you see 

a cut-away drawing of 

our Square Lap Joint 
which is universally rec- 
ognized as the correct 
method of joining pipe. 
Note _ perticularly the 
square corner on the lap. 
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Richmond and Norris Streets, Philadelphia 


I. P. Morris Hydraulic Turbines 


The Wm. Cramp & Sons Ship & Engine Building Co. 


HYDRAULIC TURBINE SHOP 


Showing in foreground— 


70,000 H. P. TURBINE FOR 
THE NIAGARA FALLS POWER COMPANY 
1500 H.P. TURBINE FOR 
GREAT NORTHERN PAPER COMPANY 
3160 H.P. TURBINE FOR 
WESTERN NEW YORK UTILITIES COMPANY 


JOHNSON VALVE PLUNGERS 
FOR THE NIAGARA FALLS 
70,000 H.P. TURBINE 
PENSTOCK VALVES 


ASSOCIATED COMPANIES 
THE PELTON WATER WHEEL CO., SAN FRANCISCO AND NEW YORK 
DOMINION ENGINEERING WORKS, LTD., MONTREAL, CANADIAN LICENSEES 
M. HILPERT & CO., RIO DE JANEIRO, BRAZILIAN LICENSEES 
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FOUNDED 1740 


The Towne Scientific School 


1875 


COURSES IN 


CHEMISTRY CIVIL ENGINEERING 
CHEMICAL ENGINEERING MECHANICAL ENGINEERING 


For general information relating to the Towne 
Scientific School, address 


JOHN FRAZER, DEAN 
Engineering Building, University of Pennsylvania, Philadelphia, Pa. 


For special information relating to individual courses 
write as follows: 


For the Courses in Chemistry and Chemical For the Course in Civil Engineering 
Engineering Pror. E, T. GRANDLIENARD, Acting Director 


Paov, Waures Too cds, Director Engineering Building, University of Pennsylvania 


: : ee For the Course in Mechanical Engineering 
John Harrison Laboratory of Chemistry, University Pror. ROBERT H. FERNALD, Director 
of Pennsylvania Engineering Building, University of Pennsylvania 


The Moore School of Electrical Engineering 


1923 


COURSE IN 
ELECTRICAL ENGINEERING 


For information relating to the Moore School of 
Electrical Engineering, address 


HAROLD PENDER, DEAN 


Engineering Building, University of Pennsylvania 
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Distinguished Engineers Honored at Opening 


of Moore School 


ORE than 1000 engineers, together with many 
alumni and friends of the University, participated 
in the formal opening of the Moore School of Electrical 
Engineering on Wednesday. The event was made a 
part of the program of the 
American Institute of Electri- (a 
cal Engineers, which was hold- ff 
ing its fortieth annual conven- 7 
tion in the city. Dr. Josiah | 
H. Penniman presided at the 
exercises in Weightman Hall. 
The two speakers here were | 
Herbert Thacker Herr, Vice- | 
President of the Westinghouse [| 
Electric Company, and Dr. 7 
Arthur M. Greene, Jr., Dean © 
of the School of Electrical | 
Engineering at Princeton. : 
After the invocation by the 
Rev. Dr. Alexander MacColl, | 
Dr. Penniman introduced | 
George Stevenson, a life-long 
friend of Mr. Moore, and one 
of the Trustees of the Moore 
School as provided in his will, 
who presented to the Uni- 
versity a portrait of Mr. Moore 
in behalf of Mr. and Mrs. Wil- 
liam Verner. Mr. Stevenson, 
before presenting the portrait, 
gave a short review of Mr. 
Moore’s life and the reasons 
that impelled the Board of 
Trustees created by Mr. Moore to merge their school 
with that of the University. Mr. Stevenson said that 
the combination of the endowment from Mr. Moore 
and the physical equipment from the University 
ought to make this the greatest school of its kind in 
America. Applause greeted the conclusion of his 
address and the unveiling of the portrait of Mr. Moore. 


ALFRED FITLER MooRE : 
Founder of the Moore School of Electrical Engineering 


Following a musical interlude by an orchestra and 
a male quartet from the Glee Club, Dr. Penniman 
introduced the two speakers of the afternoon, Herbert 
Thacker Herr, Vice-President of the Westinghouse 

Electric Company, and Dr. 
@ Arthur M. Greene, Jr., Dean 
| of the Engineering School of 
f Princeton University. [Ab- 
 stracts of these addresses are 
© printed below.] Following the 
' conclusion of Dr. Greene’s ad- 
dress, Dr. Penniman presented 
honorary degrees to six dis- 
_ tinguished engineers. To each 
: : in turn he spoke as follows: 

| Eximv Tuomson—A gradu- 
|) ate of the Central High School, 
| Philadelphia; inventor of elec- 
| tric welding, and holder of 
many patents; awarded Grand 
Prize in Paris in 1889 and 
§ 1900 for electrical inventions; 
Officer and Chevalier (Legion 
of Honor); awarded Grand 
Prize St. Louis, 1904, for elec- 
trical work; Director of Thom- 
son Laboratory of General 
Electric Company, Lynn, 
Mass. In recognition of your 
services to the world, I confer 
upon you the Honorary Degree 
of Doctor of Laws. 

_Epwarp Weston—Inventor 
of many improvements in nickel-plating; inventor of 
dynamo-electric machines: maker of many improve- 
ments in electric lighting; President Weston Electric 
Instrument Company. In recognition of your services 
to the world, I confer upon you the Honorary Degree 
of Doctor of Laws. 

FRANK JULIAN SpRAGUE—Pioneer in railway electri- 
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fication; equipped first modern trolley road at Rich- 
mond, Va., 1887; inaugurated high speed and house 
automatic elevators; invented multiple unit system of 
electric train control and promoted high-tension direct- 
current system; developed system of automatic signal 
and brake control; promoter of underground rapid 
transit; awarded Grand Prize, Paris, 1889, for electric 
railway development; awarded Grand Prize, St. Louis, 
1904, for invention and development in electric rail- 
ways; awarded Franklin Medal, 1921, and many others. 
In recognition of your services to the world I confer 
upon you the Honorary Degree of Doctor of Laws. 

Joun JOSEPH Carty—Pioneer in the development of 
the telephone; author of many inventions; Colonel 
during war on staff of Chief Signal Officer, A. E. F.; 
Brigadier-General Officers Reserve Corps, U. S. Army; 
awarded Distinguished Service Medal; Legion of 
Honor; Rising Sun and Sacred Treasure (Japan); 
many medals for inventions. In recognition of your 
services to the world I confer upon you the Degree of 
Doctor of Laws. 

Rosert Heywoop Frernatp—Director of the course 
in Mechanical Engineering of this University. An 
inspiring teacher, the author of important treatises 
and papers in your field of engineering. Your practical 
wisdom, executive ability and interest in public affairs 
have been the reason for your appointment on im- 
portant commissions, on which you have served with 
distinction. In recognition of your achievements I 
confer upon you the Honorary Degree of Doctor of 
Science. 

Harotp Prenper—The first Dean of the Moore 
School of Electrical Engineering of the University of 
Pennsylvania; for some years Director of the Course 
in Electrical Engineering at this University. You 
have been not only a teacher but also a contributor 
of notable writings to the literature of your subject. 
You have made additions to our knowledge of electricity 
and its applications. In recognition of your career 
as an Electrical Engineer I confer upon you the 
Honorary Degree of Doctor of Science. 

After the exercises in Weightman Hall, a reception 
was held in the Engineering Library and Assembly 
Room, where refreshments were served. 


ENGINEERING EDUCATION—ITS PRESENT 
STATE AND IDEALS 


By Dr. Artuur M. GREENE, Jr., ’93 
Dean of Princeton University Engineering School 
[ID* GREENE outlined the development of engi- 


neering schools. The first scientific schools were 
established around 1750 in France and Germany. 


Rensselaer was founded at Troy in 1824. Michigan, 
Yale and Harvard started similar schools in 1847. 
Due to the Morrill Act of 1862, state colleges for 
“liberal and practical education of the’ industrial 
masses,’ were established. The Towne Scientific 
School was established in 1887. 

The engineer must first know the needs of the race, 
and then use his knowledge of natural forces and 
phenomena to find a way to meet these needs. 

The early schools of engineering were devoted to the 
so-called civil engineer, to distinguish him from the 
military engineer who had come down from the ages. 
Near the middle of the nineteenth century, mechanical 
engineering as a separate branch was recognized, 
mining engineering having been so recognized some 
time previously. Electrical engineering came into 
being toward the end of the century, and chemical 
engineering around the beginning of the present 
century. : 

The engineer combines the qualities of research and 
application. All engineers require the same funda- 
mental training in physics, chemistry, mechanics, 
structures, mechanical and electrical machinery. But 
these are not all. Many engineering educators feel 
that the real problem is to train men of broader vision 
and fewer technicians. So that today we find great 
stress being laid on languages, history, and other so- 
called cultural subjects, for all of these are necessary 
so that the engineer may fulfill the glorious vision of 
the future. 


THE ELECTRICAL ENGINEER AND WORLD 
PROGRESS 


By Hersert THacker HERR 


Vice-President of Westinghouse Electric & Manufacturing 
Company 


R. HERR divided his talk into three parts: (1) 

A retrospective view of the past; (2) a considera- 

tion of present conditions of human environment 
with relation to the electrical art, and (3) a contempla- 
tion of what the future may have in store for the 
electrical industry. He brought out the fact that 
while the period of one hundred years makes but 
little difference when reckoning the time of the burial 
of Pharaoh Tutankhamen (some three thousand years 
ago), if the last one hundred years were wiped from 
the records of history, the most stupendous advance 

(Continued on page 47) 
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World’s Highest Powered Hydraulic Turbines 
at Niagara Falls 


James B. Curuer, M.E., *12 


I. P. Morris Department, William Cramp & Sons, Philadelphia 


Eprtor’s Nore: This is a second of a series of articles on the accomplishments of Penn- 


sylvania Engineers. 
world’s largest hydraulic turbine. 


HE latest step in the development of hydro- 
-& electric energy from the Niagara Cataract is the 
installation of three 70,000 horse power turbine units 
of the most improved design, representing the highest 
powered hydraulic prime-movers ever constructed. 

These units are at present being installed in an 
extended portion of the Niagara Falls Power Com- 
pany’s plant No. 3, known as No. 3-C extension. 
Two of these three turbines are of I. P. Morris design 
and were constructed in the shops of the William 
Cramp & Sons Ship & Engine Building Company, 
Philadelphia. The following brief description refers 
to the two I. P. Morris turbines which were manu- 
factured in Philadelphia. 

These turbines are of the vertical shaft, single-runner 
type and are each designed to deliver 70,000 horse 
power when operating under the net effective head 
of 213.5 feet at the 25-cycle speed of 107.1 R.P.M. 
The generators are of General Electric Company 
manufacture and are directly connected to the upper 
end of the turbine shafts. The rotating element of 
each combined hydro-electric unit is carried by a 
thrust bearing supported by a spider of rugged con- 
struction mounted at the top of each generator stator 
ring. The general arrangement of this equipment 
installed in the power house is illustrated by the vertical 
section indicated in Figure 1. Figure 2 shows a shop 
assembly of one of the turbines before shipment. A 
comparison in size of this machinery, with the men 
indicated in the illustrations, is noteworthy. The 
turbine casings are cast steel of the volute type and 
have intake diameters of 14’—0’’.. The turbine runners 
are also of cast steel and are built with an over-all 
diameter of approximately 15-5’. Each runner 
weighs approximately 112,000 pounds. The total 
weight of one turbine complete, with governing mech- 
anism but exclusive of the generator equipment, is 
about 1,250,000 pounds. 

Power plant extension No. 3-C in which these units 
are to be located is situated on the American side of 
the Niagara River at the bottom of a cliff below the 
Falls. Water will be conducted from Port Day above 


It thus affords great pleasure to have Mr. Cutler acquaint us with the 


the Falls to the forebay at this extension plant through 
a rock tunnel approximately 4300 feet in length with 
a cross-section of 32’-0’’ x 32’-0’. This is probably 
the largest rock tunnel ever constructed for hydraulic 
power purposes. From the forebay the water will be 
carried to each turbine casing through individual 
plate steel penstocks having internal diameters of 
approximately 21’-0’. A Johnson hydraulic valve 
of Cramp manufacture is provided for installation 
at the lower end of each penstock just up-stream of 
the turbine casing intakes. These valves are operated 
hydraulically and may be opened or closed by ex- 
hausting or admitting pressure to the small annular 
space surrounding the cylindrical valve plunger. This 
type of valve is particularly desirable for hydro-electric 
installations of this nature in view of the simplicity 
of operation, the tightness against leakage when 
closed and the cylindrical construction which permits 
of their use under extremely high-head conditions. 
Figure 3 shows a very interesting comparison of the 
size of these “World’s Largest Penstock Valves” 
with the ‘“World’s Largest Locomotive.”’ 

Leaving the penstock valves the water flows around 
the volute turbine casings, travels inward and is 
uniformly distributed around the outer periphery of 
the turbine runners. The water is discharged from 
the runners in a vertical direction and is carried off 
to the tail race through concrete draft tubes. 

By referring to Figure 2 it will be noted that each 
turbine casing is made up of a number of sections 
having both transverse and longitudinal joints. Cer- 
tain sections on the inner diameter of the volute con- 
tain stay-vanes cast integrally, designed to withstand 
the internal hydrostatic pressure and to conform in 
shape with the direction of flow from the casing to 
the movable guide vanes. This type of construction 
is known as the “Taylor sectionalized design,” and is 
superior to the earlier stay-vane ring type in that the 
necessity of providing a separate stay-vane ring is 
eliminated and better flange construction is permitted 
resulting in greater mechanical strength at the casing 
joints. 
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Figure 4 shows the turbine runner which is of the 
mixed flow Francis type cast in one piece. Labyrinth 
seals are provided on the outer diameter in order to 
reduce the water leakage above and below the runner 
to a minimum. Vent holes cored in the turbine-head 
cover connecting the open chamber above the runner 
with the holes cored in. the runner hub will serve as a 
means to reduce the downward thrust caused by the 
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the generator shaft through a suitable forged coupling 
flange 614” thick. The over-all diameter of this coup- 
ling is 4-11”... A bronze sleeve, in four sections, will 
be bolted around that portion of the turbine shaft 
which passes through the turbine guide bearing and 
stuffing box to form a non-corrosive journal. 

The turbine guide bearing is of the water lubricated 
lignum v.te type. The wearing surface of this bear- 


hydraulic pressure over the runner crown. The suc- 
tion head in the draft tube will by means of these 
cored passages, maintain a low pressure in the space 
just above the runner crown. The runner will be 
secured to the lower end of the turbine shaft through 
a bolt connection to a suitable flange forged on the 
lower end of the shaft. 

The shaft is a solid steel forging finished to a diameter 
of 34” and is direct connected at the upper end with 


ing consists of a series of small lignum vite blocks 
each pair being cut wedge shaped and forced into 
cast-iron grooves. After the assembly of the lignum 
vitee blocks the wearing surface is finish bored to 
suit the diameter of the bronze bushing on the shaft. 
The lubricating water circulates downward through 
the spaces provided between each row of l'gnum vitze 
blocks and to assure the bear’ng of an adequate supply 
of lubricating water throughout, the water is intro- 
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duced to the bearing radially at several points between 
the top and bottom of the bearing. The design of 
this bearing is particularly noteworthy in that the 
shell has been made adjustable in eight sections, 
each section being held rigidly in place by means of 
carefully machined grooves. As wear occurs on the 
lignum vite bearing surface the resultant clearance 
between the bearing and the shaft journal may be 
taken up by lowering the adjustable sections in the 
above-mentioned grooves which are located in a direc- 
tion tapering slightly with vertical center line of the 
turbine shaft. The raising and lowering of each ad- 
justable section may be effected by the manipulation 


lire: 2 


of a nut operating a vertical screw wh ch is connected 
at the lower end to a lug provided on the adjustable 
section. The advantage of this type of bearing over 
the more common non-adjustable type is apparent 
in that when wear occurs in the non-adjustable bear- 
ing, the shell must be removed and during such an 
operation the unit must necessarily be out of service 
for an appreciable length of time. 

The turbine guide bearing is supported by a cast- 
iron head cover which forms the upper cover plate 
of the turbine. The head cover is in one piece and is 
supported by a circular flange provided on the upper 
side of the casing at the inner diameter. 


The operating mechanism is of the offset type 
The purpose of this mechanism is to maintain a uni- 
form speed of operation under various conditions of 
load in response to the action of centrifugal weights 
in the governor head. This mechanism consists of 
twenty movable guide vanes of the disk type con- 
nected through levers and links to an operating ring 
which is in turn connected to the two operating engines 
through forged steel connecting rods. The governors 
are of the I. P. Morris double-floating-lever type and 
are belt driven from the main shaft of the un ts. When 
a change of load occurs on the unit the speed will 
temporarily increase or decrease depend ng upon 
whether the load on the generator.is dropped or applied. 
The position of the weights in the governor head will 
vary in accordance with the speed variation of the 
unit and by so doing will actuate the primary valve 
of the governor. The primary valve will, in turn, 
actuate the secondary valve through which oil under 
pressure will be admitted to either the guide-vane 
opening or closing end of the operating engines. Should 
a portion of the generator load be dropped the unit 
speed will tend to increase, and under such a condi- 
tion the action of the governor through the primary 
and secondary valves will admit pressure to the guide 
vane closing end of the operating eng nes and a partial 
closure of the movable vanes will result. The posi- 
tion finally assumed by the vanes will be such that 
the quantity of flow passing through the turbine will 
be the amount required to operate the unit at normal 
speed under the assumed: lighter load. Should the 


‘generator assume a heavier load the governor action 


would be reversed and a greater quantity of water 
would be admitted. 

The movable guide vanes are of cast steel having 
shanks cast integrally. A disk of larger diameter 
than the shank is provided above and below each 
vane as an integral part of each guide vane casting. 
These disks are designed to reduce leakage above and 
below the vanes. The lower vane shanks will turn in 
bronze bushed bearings provided in a lower distributor 
ring. The upper shanks will extend through bronze 
bushed bearings in the turbine-head cover. A lever 
is keyed to the upper end of each vane shank and 
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each lever is connected to the operating ring by a link 
of the double-acting-shearing type. The construction 
of these links is such that in the event of some foreign 
substance becoming lodged between two of the guide 
vanes when closing or between one of the guide vanes 
and a stationary stay vane when opening the link 
affected will break thus protecting the remainder of 
the operating mechanism. A characteristic of funda- 
mental importance incorporated in the design of the 
offset mechanism is that with the guide vanes in mid- 
position the connecting links are so arranged that the 
angle formed between the center line of each link 
and a radial passing through the center of the turbine 


\ 


Bic. 4 


and the point of connection of the link with the operat- 
ing ring will be greater than 90. With this arrange- 
ment the movement of the operating ring relative 
to the movement of the guide vanes will be greater 
for smaller than for larger guide-vane openings. This 
feature will improve the speed regulation of the unit 
since at wide gate openings a greater travel of the 
turbine gates is required to vary the speed a given 
number of revolutions. 

Adequate lubrication is provided for the bronze 
bushed guide vane shank bearings by means of an 
air operated grease gun, one gun being furnished 
with each turbine. Each grease gun is connected to 
the vane shank bearings through manifold pipe con- 
nections. The supply of grease to each bearing is 
regulated by a plug cock installed in the branch supply 
line running to that particular bearing. The quantity 
of grease delivered may be ascertained from the posi- 
tion of an indicator on the grease gun which ‘ndicates 
the travel of the grease gun piston. 

Perhaps the most important special feature adopted 
for these units is the Moody spreading design of draft 
tube. The general appearance of this type of tube is 


illustrated in Figure 1. It will be noted that the vertical 
section of the tube is bell-shaped and a concrete cone 
centrally located extends upward from the bottom 
of the discharge tunnel to the turbine runner. The 
water discharged from the runner continues to whirl 
in the direction of the runner rotation. As the water 
passes down the tube, whirling about the concrete 
cone as a center, the velocity is uniformly decelerated. 
At the bottom of the cone the velocity has been re- 
duced to a very low value and the water from this 
point is carried off in a horizontal direction to the tail 
race through the passages surrounding the spreading 
end of the tube. Exhaustive laboratory tests have 
proved this type of tube to be a more efficient regainer 
of energy than any other tube yet designed, par- 
ticularly when the units are operating under part-load 
conditions. Special provision is made in the design 
of the Moody tube for the efficient regain of the head 
required to produce the whirl component of velocity. 
No such provision is made in the design of the curved 
tube and with this latter design the percentage of 
head lost in the draft tube whirl is usually very appre- 
ciable. The high cone feature was adopted as a satis- 
factory means for the elimination of central eddies 
which would otherwise occur, causing upward velocities 
and seriously impairing the efficiency of the tube. 
The formation of central eddy currents and negative 
draft-tube velocities might easily result in dangerous 
vibratory action. 

These turbines of latest improved, design are being 
installed in order that a large portion of the water 
allotted to the Niagara Falls Power Company by the 
Federal Power Commission may be utilized to its fullest 
extent. These units will replace those of more anti- 
quated and less efficient design now operating in the 
Niagara Falls Power Company’s plant No. 2. The 
operating head at the new turbine site will greatly 
exceed the operating head available at the older plant 
and the efficiencies expected are very much higher. 
It is calculated that the output developed by each 
cubic foot of water utilized by this latest development 
will be approximately 21 horse power or an increase 
in power obtained from the water utilized by the older 
plant of 74 per cent. 

Actual plant tests of other large turbines equipped 
with similar runners have shown maximum efficiencies 
of over 93 per cent. The efficiency curves obtained 
from these tests of other similar runners have been 
quite flat and have indicated the remarkable per- 
formance of developing over 90 per cent efficiency 
throughout a power range of from half load to the 
maximum rated power. Similar, or even better effi- 
ciency characteristics are expected from these newer 
and somewhat larger hydraulic turbine units. 
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Distributor Type Supervisory Control For Control 
and Indication of Remote Power Equipment 


H. W. Steinuorr, E.E., ’26 and Ratepu A. Kincxriner, E.E., 724 


We are very fortunate in being able to publish this paper at the present ime. The Distributor System 


ts the very latest development in remote control apparatus. 


the General Electric Company.—Enpitor’s Norte. 


_ QHORTLY after the introduction of electric power 
kK in the metropolitan areas—which is not so many 
years ago—it seemed advisable to connect the various 
generating stations in the same city by tie lines in 
order to establish a more reliable service. Later it 
became apparent that some plants could operate 
more efficiently than others, and it was necessary for 
some particular person in one of the plants to be re- 
sponsible for the proper division of the load on the 
whole system. In other words, it was the function of 
this superintendent to inform the various stations as 
to what load each should carry. 

As these power net-works grew in complexity, as 
well as capacity, the duties of this man became more 
confining and technical in their nature, therefore, 
the superintendent retired from this position in order 
to give his attention to other pressing matters, and 
turned the system operation over to a person now 
known as the “load. dispatcher.”’ The load dispatcher 
not only operates each station at its most efficient 
load, but must know and plan in advance the operat- 
ing schedule for holidays. He must warn the generat- 
ing plant in advance, of weather disturbances, requiring 
the addition of other boilers and turbines along the 
line, in anticipation of sudden and very heavy loads. 

In the event of a serious conflagration, or an accident 
to a power feeder, the load dispatcher must be able to 
cut off the affected area so that firemen or repairmen 
may work in safety. In view of what has been said 
of the duties of the load dispatcher, it becomes evident 
that his work would be very ineffective without suit- 
able means of communication between his office and 
all the generating stations, sub-stations and switching 
centers, comprising the net-work, hence, the develop- 
ment of the apparatus technically known as the 
“Distributor Type” of supervisory control. 

By supervisory control we mean the ability to super- 
vise the major switching operations in distantly located 
office, using a very few small-sized wires. The tele- 
phone, or some locally devised scheme of gong signals 
in the various stations, furnished the original medium 


All illustrations were kindly furnished by 


of communication. Audible signals, however, proved 
unsatisfactory, and in emergencies much time was lost 
in carefully repeating orders lest misunderstanding of 
the message or miscalculation of the code arise. Such 
a misunderstanding could, and in some instances did, 
result in serious property damage and loss of life, due 
to improper switching. 

With the phenomenal success of the automatic sub- 
station, the need of apparatus for the control of re- 
mote stations became acute, since the automatic 
equipment was not in the least susceptible to verbal 
orders. The developments thereafter, in the art of 
supervisory control have, even in the very short time 
of its existence, been so great that several volumes 
could be written concerning them. 

We will attempt, therefore, merely a brief descrip- 
tion of the Distributor Type. In passing, however, 
it would be well to mention that there are three other 
available systems, each of which has a field of applica- 
tion all its own: 

1. Cable System. 

2. Power Limiting and Indicating System. 

3. Selector System. 


(1) Caste SysTEM 


Where the central and outlying stations are within 
a short distance of each other, it is advisable to con- 
nect the various stations to the control-center, or 
load dispatcher’s office, by means of a telephone cable. 
These lead-covered, multi-conductor cables can be 
run in ducts parallel to the power cables or on poles. 
One wire in the cable is required for each piece of 
apparatus to be controlled, and an additional wire 
is needed to indicate the position of groups of oil- 
switches, circuit-breakers, etc.; usually ten to twenty 
in a sub-station. In a cable system connecting two 
large generating stations such as the one installed 
in New York between the Hell Gate and Waterside 
plants, the number of functions, and hence the number 
of control and indicating wires is very large. Rather 
than use a ground return one or more wires in each 
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cable are used for this purpose. Since standard tele- 
phone cable can be had containing 1200 pairs, the 
number of individual functions required is not a 
limiting factor in this system. The space, however, 
between stations cannot exceed a relatively small dis- 
tance without its cost becoming excessive. 


(2) Power Limiting AnD INDICATING SYSTEM 


This scheme (and a very successful one it has proved 
to be) was developed by the General Electric Company 
for the Chicago, Milwaukee & St. Paul Railroad. 
In 1916, shortly after this famous electric railway 
development was placed in regular operation, it be- 
came apparent that some means must be had, whereby 
the peak loads occurring at the various points of the 
system, could be controlled, and a satisfactory method 
be devised for billing the railroad for power purchased 
at each of the five points of distribution maintained 
by the Montana Power Company. Restrictions on 
the maximum demand, it should be called upon to 
meet, were imposed by the Power Company because 
of the widely fluctuating character of a traction load. 
The more important of the nine functions of this 
system of control are as follows: 

(a) It indicates continuously, at the train dis- 
patcher’s office, the actual power consumed in the 
operation of trains, making allowance for all energy 
returned to the Power Company by virtue of the 
regenerative braking feature of the locomotives. Thus, 
the installation of a watt-hour meter furnishes the 
basis for power bills. 

(b) It automatically deducts any power flowing 
over the railway company’s transmission lines from 
one of the five high-tension-feeder points to any of 
the others, and then back to the Power Company. 

(c) The power consumption can be reduced, in- 
stantly, 30 per cent by the load dispatcher, without 
the necessity of notifying the sub-station operator. 
This is accomplished by lowering the trolley voltage. 

(d) If an excessive demand for power occurs near 
any one sub-station, the voltage of the sub-station 
supplying the affected division, will be automati- 
cally reduced in advance of a voltage reduc- 
tion of the whole system, allowing the sub-stations 
on either side of the one affected, to help carry the 
load. This is a very important feature as it keeps 
the convertors in the sub-stations working at a value 
approaching their constant maximum rating. 

Lack of space will not permit us to discuss the other 
important functions that this system of power limit- 
ing, and indicating, is called upon to perform. The 
whole arrangement is unique in that it is the first 
attempt to relieve the load dispatcher of routine system 
operation. 


(3) SELECTOR SYSTEM 


There are two selector systems offered to aid the 
load dispatcher: One, developed by the Westinghouse 
Company, uses automatic telephone equipment for 
signaling apparatus. The other system was developed 
by the Western Electric Company for the General 
Electric Company, and it employs the principles of the 
standard train-dispatching-selector equipment. 

Both of these systems, although constructed on 
entirely different mechanical lines, have the same 
object and the same field of application, namely, 
electric traction. In electric traction, the requirements 
of a control system are not as severe aS in a power 
net-work, and the number of orders transmitted in a 
given time is considerably less. Indeed emergencies 
frequently arise in the operation of power networks 
where several orders must be transmitted almost 
simultaneously. For this reason the Distributor Sys- 
tem was developed. However, the traction system 
of a large city is continually spreading out, and since 
the selector equipment is very flexible, it may be in- 
creased in capacity similar to a sectional bookcase, 
and since the selector equipment is not called upon to 
transmit a large number of orders at any one instant, 
this type of apparatus is remarkably suited to this 
field of work. 

The selector type of remote control has been in opera- 
tion in the system of the Cleveland Railway Company. 
Ordinarily, this mode of supervisory control uses 
only three wires between stations; that is, three wires 
are looped from the dispatcher’s office through each 
of the points to be supervised. However, in the Cleve- 
land installation, a fourth wire was used affording 
the load dispatcher an indication of the load on any 
one of the sub-stations in the system. | 


DISTRIBUTOR SYSTEM 


In very large cities emergencies are constantly 
arising which necessitate a great number of switching 
processes performed almost simultaneously. The 
selector system is not so well adapted to this kind of 
operation, so other means were sought to this end. 
Since printing telegraph apparatus has been in suc- 
cessful operation for a number of years, it was natural 
that the General Electric Company should collaborate 
with the designers of the printing telegraph (Western 
Electric Company), in order to develop a modification 
Supervisory Control,’ better suited to the needs of 
large power net-works. In the schematic drawing, 
which illustrates the principle and sequence of opera- 
tion of the distributor system, there are three main 
operating circuits. 
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The above shows the two control circuits which are looped through the sub- 
stations on either side of the train dispatcher’s office on the electrified Rocky 
Mountain Division of the Chicago, Milwaukee & St. Paul Railroad. The dis- . 
tinctive features of this installation are described under the title ‘‘Power Limiting — In every sub-station on the Rocky 
and Indicating Systems.” Mountain Division of the C. M. & 

St. P. R. R. there is installed a con- 
tact making watt meter as shown 
above. 


In an installation of Selector Type Equipment, 
the distant stations must be able to correct the 
indicating lamps on the dispatcher’s control board. 


To accomplish this, a motor driven series of pulse The Selector Equipment developed by the General 
sending switches are part of the sub-station appa- Electric Company uses a control board arranged as above. 
ratus. When an oil switch automatically operates A red and a green lamp is associated with each pair of 
it causes the motor shown above to send by quarter turn keys. One key when turned and released, 
means of one of the pulsing units the proper com- returns slowly to its normal position and in so doing sends 
bination to the dispatcher’s office. After this is out the proper sequence of pulses for closing the associated 
accomplished the motor automatically stops. The oil switch or circuit breaker. When the red light is burn- 
above is equipped to correct the indications of four ing the switch or breaker is closed, while a green light 


circuit breakers or oil switches. indicates an open switch. 
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The top wire shows the controlling circuit from 
second, or middle wire, shows the indicating circuit 
third wire, illustrates the control circuit used entirely 
for synchronizing the rotation of the brush arm of the 
distributors. Keeping in mind that the three circuits 
are contained in one pair of distributors, it will be 
understood, that the three brush arms shown, are in 
reality carried by one arm on each distributor rotating 
at a given speed. 

For the synchronized operation of the brush arms 
for both distributors, the control segments and _ col- 
lector rings are provided and operate as follows: 
The controlling current for this operation is supplied 
at the dispatching station so that the controlling seg- 
ments at the distant stations are the receiving segments. 
The control segments are connected to the battery 
and are bridged by a brush with the collector ring; 
the collector ring being connected to the release mag- 
net and thence to the line. The opposite end of this 
line is connected through the release magnet to the 
collector ring at the distant station, bridged by a brush 
to the control segments, and thence to the common 
return. Therefore, the two release magnets being in 
series, will operate simultaneously. As the two re- 
lease magnets are operated, the brush arm of each 
distributor will be released simultaneously. For ex- 
ample, when the brush arm of the distributor at the 
central station passes over a control segment both 
release magnets will be energized. The brushes of the 
distributors after passing over one of the control seg- 
ments, next come in contact with an insulating segment 
thus cutting off the source of current supply to the 
release magnets, and permitting them to return to 
the non-operating position, causing the release magnet 
latches to engage with the brush arm. Since the teeth 
on the brush arm are in alignment with the control 
segments, the release magnets will be energized before 
the brush carrier teeth engage with the latches, pro- 
vided the distributors are operating in synchronism. 

If, however, the two distributors are not running 
in synchronism, and if one brush arm should lag behind 
the other, the arms will be brought into step each time 
the teeth on the brush arm engage with the release 
magnet latch. In other words, the brush arm which 
is running the faster, will be stopped at the release- 
magnet latch and held until the slower arm reaches 
the corresponding position. 

It is evident then, that when any particular sending 
segment at the dispatcher’s station is bridged to the 
collector ring by its rotating brush, this circuit will 
be completed through corresponding segments at the 
distant station. To each sending segment is con- 
nected a dispatcher’s key, and to each receiving station 
at a distant station, is connected a receiving relay. 


Assuming now that the pair of distributors is operat- 
ing as described, positive or negative current originating 
at the dispatcher’s keys, will be transmitted to the 
sending segment and collector ring, to the line wire, 
then to the receiving relay through the receiving ring, 
and receiving segment at the distant station. 

The receiving relays being polarized, will take a 
position corresponding to the impulse received from 
the sending key at the dispatch station. The con- 
tacts of the receiving relay operate on auxiliary relays 
of the power system which in turn perform their 
various functions as designed. ‘Therefore, the load 
dispatcher, by changing the position of any one of 
the number of keys, and causing that key to send 


positive or negative current through the circuits above 


described, will change the position of the particular 
receiving relay at the distant station, and perform 
the desired operation. For the indication of switch 
operation at the distant station, the following circuit 
is provided and shown as the center diagram of the 
schematic. Each supervised unit at the distant station 
is provided with an auxiliary switch which corresponds 
to the key at the dispatcher’s station, so that when 
any breaker, oil switch or other apparatus operates, 
local battery current will be placed on the sending 
segments of the distributor at the distant station in 
the same manner as that described for the operation 
of the keys at the dispatcher’s station. A similar 
series of impulses over a separate wire will now be 
sent back to the dispatcher’s station for the operation 
of the receiving relays at that point. Each one of 
these relays has associated with it a pair of lamps. 
One or the other of these lamps is normally lighted, 
current being supplied thereto by a local battery of 
24 volts, or an equivalent A. C. supply, through the 
contacts of the relays as shown. The attendant, or 
dispatcher, at the central station, by observing which 
lamp is lighted is informed of the position of all switches, 
or circuit breakers, at the distant station. 

There is provided, for use with the Westinghouse 
Selector System, aroutine testing feature which serves a 
double function, first, it exercises the relays and in- 
sures that all mechanical adjustments are correct 
and that there are no dirty contacts; second, in event 
of a line disturbance on the control circuit, during 
which it has been impossible to correct the dispatcher’s 
indicating board as the various switching events 
occurred at distant stations, it is possible to check 
the position of each oil switch and circuit breaker 
under supervision. Any such as have changed their 
position will correct the dispatcher’s indicating signal 
as soon as the routine test feature tries out the affected 
circuit. In a short space of time, the position of every 

(Continued from page 38) 
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SCHEMATIC WrRING DraGRAM OF SYSTEM.—See view of Distributor on page 39. 
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Sincere Intentions—Not Utopian ‘Promises 


HE Towne Scientiric ScHoot JoURNAL has come forward in the last year with seven-league- 

boot strides, and now with a new year before us as an inspiration, and standing upon the threshold 
of far greater expansion, we feel that we should make known our policies. 

Our purpose in your undergraduate life is to represent the aims, ideals and accomplishments 
of the Engineering Schools at Pennsylvania. Promises are easy to make and Utopian policies easier 
to formulate, but we wish to be judged on results and not on unfulfilled pledges. 

Briefly, our policies are these: To encourage the writing of articles, either of technical or personal 
interest, by our undergraduates; to keep you in touch with every occurrence of interest within your 
departments and about the school in general; to put before you in interesting and entertaining form the 
accomplishments of Pennsylvania’s foremost engineers; to introduce you to reliable industrial firms 
and establishments through educational advertising (a glance at our advertising will confirm our 
previous assertions that we consider this part of the JouRNAL not alone as a source of revenue or as 
a “‘padding,” but as one of the really good things of our magazine); further, to develop loyalty and 
school spirit; to bring us all together in a closer fellowship; to keep you posted with our alumni (straws 
show which way the winds blow. Likewise, the positions and affiliations of our alumni are an excellent 
weathervane to your future). In summary, we intend to create a real personal interest magazine and 
not a cut-and-dried storehouse of technical knowledge. 

Any contribution you can make or any suggestion you may have that will enable us to more 
effectively carry out these policies will receive our most careful consideration. May we, in our attempt 
to serve you and Pennsylvania, have your sincerest support? 


The Moore School and The -A. I. BE. E. 


a Be importance with which the electrical engineers of the country view the establishment of a 
school devoted entirely to electrical engineering, is shown by their devoting an afternoon of their 
busy convention week for the dedication of the new Moore School which is the first separately endowed 
school of electrical engineering in the country. 

Engineers representing all the large manufacturing companies and railroads from all parts of the 
United States, have been the guests of the school, they have seen the equipment and have been im- 
pressed by the sincerity of the faculty and students. In the future when they meet a representative 
of ae Moore School they will be reminded of their visit. Could any school have made a more auspicious 
start: 

During the convention the students had the opportunity of attending technical talks and meet- 
ings that gave them views of the engineering world that cannot be obtained in the class-room. Through 
the exhibition of apparatus held in the Engineering Building the engineers were made acquainted with 
he latest developments in the industry. “Let us hope that the benefits were mutual and add—may 
there be many more-A.,I.-E.sE.conventions-in Philadelphiag ..- 55:0 zc: eer wu! 
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Scholarship and -Activities 


os time is soon coming when activities as engaged in by students will be recognized by the faculties 
of our educational institutions, as real merit and endeavor, and as such will deserve credit upon 
the official records of the school. Already several western institutions have taken steps in this direc- 
tion and are now placing success in athletics and undergraduate activities upon the same basis as 
success in studies, giving credit where credit is due. These grades are combined with the scholarship 
grades and ultimately help the student obtain a degree. 

This seems to be real justice for the active student who does his university and himself far more 
good by entering into athletic and literary competition, and consequently receiving only fair grades 
in his studies than does the grind who habitually strives only to gather in D’s. 

Once this attitude is adopted by the faculty of any institution, we feel that the results will be 
most beneficial. It will do the university good, obviously, and at the same time it will benefit the 
-student in that it teaches hina the spirit of honest competition and the thrill of achievement, by in- 
ducing him to take part in activities that he formerly felt he had no time for. 


% s ¢ % 


| eA Word of Warning 


UST a word about the Smoking Room. As we all know, the room has been repainted and thoroughly 
cleaned and now is in a condition to be proud of. Why not keep it this way? Just conduct your- 
selves while in the room as you would in your own homes. 

Several cases of deliberate destruction have been reported, notably of cutting the furniture and 
the marking of the walls. This sort of thing is easily stopped, but if it isn’t we undoubtedly will lose 
the privilege of using this room as a recreation room. I am sure we don’t want this to happen. So 
let’s remember and treat this room as we would our own. 

A committee has been appointed to remind offenders of their folly and to preserve order generally 
throughout the school. Please co-operate with this committee and strive toward the retention of 
these generous privileges which we now enjoy. 


& & % 


Who is to ‘Blame ? 


Hee short years, though they seem long to some, proclaim our stay as engineering students. On 
leaving college one could not proudly say that all he obtained was a knowledge of what was set 
before him in the class-room. At the same time not every one can, or has the time to, indulge in the 
several college activities and sports. There is, however, something that each one may take with him 
for his business life, and that is, his associations with fellow scholars. At the present time there seems 
to be a lack of this personal contact between students especially after our day at school is over. The 
engineering courses probably throw students into closer contact than any other course in the Uni- 
versity, but in consideration of this fact there seems to be less outside of school relation between students 
in our school than in other departments. On leaving college are we going to forget our classmates 
and drift apart taking with us something only acquired from books? It seems college life should give 
one more than a knowledge of book contents and facts, it should give them relation to, and friendship 
with, those persons who see fit to elect as their life work the life work which you have elected as yours. 

A short time ago an engineering class held a get-together banquet to which were invited the pro- 
fessors and instructors of the class. The result was gratifying to say the least, and the affair was a 
huge success. At this affair, a professor, now a dean, stated that more features of this type should be 
held, not merely for the social benefit but with a view to keeping the class united. 

Every one does not become an athlete, or conduct a school paper, or play a similar role in his 
school life, but each of us can take something bigger than a prominent name with him as he leaves his 


Alma Mater. 
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“Various Viewpoints on College Activities” 


Wittarp V. Merrinvgz, Cu.E., ’25 


(Eprror’s Nore—This is the first of a series of Questionnaires on various questions that most 


concern the undergraduate. 


The alumni to whom these questionnaires are sent, are outstanding 


figures among Pennsylvania’s engineers who know whereof they speak and their opinions cannot 


help but be of great value to us.) 


“Into this universe and why not knowing, 
Nor whence, like water willy-nilly flowing.” 


So uttered a chap one day whilst he sat bes‘de a 
babbling brook clutching a loaf of bread and a jug of 
wine and staring into its lucid depths—not of the wine 
but of the water. Now at the mention of a loaf of 
bread you make haste to conjure up a picture of Ben 
Franklin, the fine old chap who founded our Un versity, 
but gentle reader, you are all wrong. It was Omar 
Khayyam—not to be confused with Omar, the tent- 
maker, nor by any manner of means with Omar, the 
cigarette maker. . 

Now we have no use for Omar except that his poetry 
rhymes very nicely, just as does the “Ancient Mariner,” 
but several of his thoughts are often applicable. Now 
let us initiate you into the fell design of this poetry. 
“Do you know why you are here at Penn?” Well 
then, why? If you are-asked this the night of the Ivy 
Ball you would probably chant that old college lyric: 
“We're here because we’re here because we’re here—’”’ 
until someone handed you a drink of water. But in 
your serious moments, presuming you have a few, 
you would let it out that you were here to train your- 
self so that you might be a success in life. 

Just what is your idea of the best training? Do 
you believe it to mean the accumulation of a flock 
of “D’s” by poring, like Tennyson’s Brook, forever 
over a book? When there is a meeting of the A. I. E. E. 
or the Priestley Club, or the Engineering Association, 
do you shrug your shoulders in disdain at the idea 
of any one so trivially wasting their time as to attend 
such things? When there is a rally and all the fellows 
are out giving their support, are you still moving alone 
in your own little world of self? Do you grumble 
about methods of management and knock the Uni- 
versity to outsiders and figure that you are not getting 
your money’s worth? Does your record show nine 
“D’s” in scholastic work and one “N” in gym work? 
If anyone falls in this class we are sincerely sorry for 
them. Yet we have quite a few such engineers. 

We should have it firmly in mind that while the 
things we learn from books are necessary in our train- 
ing, it is the character training here that most deter- 


mines our after life. It is an outright truism that we 
can never repay our University for all it gives to us 
Your tuition could not pay half of your cost to the 
University. If you question this, try the expense of a 
private tutor for awhile. Does this startle those who 
feared for their money’s worth? 

It is agreed among our alumni and faculty that 
the personal contact element of college life is one of 
great importance and also that this contact can best 
be gained through the medium of school activities. 
At once Joe Engineer rises up to remark in perhaps 
the nine hundred and. seventy-fifth version of the 
“Noahnesque” alibi, that he has not a single spare 
moment. To which the answer is too obvious. You 
may notice that the fellows who carry the brunt of 
activities are usually at least ““G”? men. Some activities 
may take but two or three hours of your time each week. 

Since an undergraduate’s opinion is apt to be rather 
immature, we have gotten in touch with some of our 
alumni on the question, believing that those who have 
had the benefit of experience could best inform us. 
The results were interesting and revealed substantially 
the same opinion though clothed in different expres- 
sions, and viewed from different angles. 

Mr. Webster, Class of ’75, who along with Mr. 
Modjeski and Mr. Ball, is constructing the Delaware 
River Bridge and who is one of our foremost American 
Engineers has this to say: 

“Activities most certainly help to make a better 
engineer. Success in engineering is achieved not so 
much by genius as by an ability to work hard and to 
get along with your fellow-men. This last is essential. 
Be a hail-fellow—well met; it will bring you lasting 
benefits. I played soccer and engaged in every activity 
I could safely carry. The boys I associated with in 
these activities are now all prominent men in the 
world of business and science, and there are bonds 
between us that never could have been created outside 
of school activities. You will find that such friendships 
help you a lot in your success though no friendship 
should be made with such a viewpoint. My advice 
to engineering students is to go out and get into every- 
thing you can. Your gain will be too great to measure 
in money.” 
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Mr. J. N. Hans, Class of —, Chief Chemist of 
Du Pont’s Philadelphia Works, writes that he engaged 
in activities, the more prominent being, membership 
on the swimming team, and activities in the Priestley 
Chemical Club and states that they did not interfere 
with his studies. We will quote his own words: 


“Activities do not necessarily help a man to become 
a better engineer, but I do maintain that they are of 
great importance in helping him to make a success 
of his profession. JI make this distinction because it 
does not necessarily follow that a good engineer will 
rise to the top of the heap in the commercial world. 
A man must have other virtues beside knowledge of 
_his profession to make a success of life, and it is my 
belief that these virtues and qualities are developed 
by taking an active interest in all collegiate affairs 
outside of the class-room, up to the point where they 
do not interfere with class work.” 


Mr. Samuel T. Wagner, Class of ’81, Chief Engineer 
of the Philadelphia & Reading Railway writes: 


“T certainly do think that college activities help to 
make a man a better professional man of any kind. 
I am a thorough believer that, especially as far as 
engineering goes, technical knowledge is all right and 
absolutely necessary, but that without a general 
education in everything that affects a man dealing 
with men, he cannot have too much ability to mix with 
them, and the sooner he starts at it the better.” 


Professor Fry stated that activities should em- 
phatically make one a better success in the world. 
He remarked that from the teacher’s standpoint 
activities were an excellent thing that should be 
encouraged up to sane limits. He then cited examples 
of his own classmates. He declared that with but 
one or two exceptions the men who had been most 
prominent in the life of his class were now playing the 
same role in the world. The exceptions, he remarked, 
were men who showed little early promise but developed 
later in life. It was his opinion that each man should 
realize he had some responsibility in his university 
and should carry his share by engaging in those activi- 
ties which would best help him and his university. 

And so we presume we would find most of our replies. 
Such unanimity of opinion should convince us. In 
our life here there is an indefinable something in the 
air, we can’t describe, and you can’t get it unless you 
wake up and participate actively and enthusiastically 
in the life of your University. But if this indefinable 
something is felt in your veins it will be of a value 
beyond money for nowhere else can you find it in life. 
The encouragement of ambitions, the discovery of 
latent ability, a development of a clean-cut code of 
ethics, the ability to visualize the future and _ profit 
by the past, ability to deal with men, to learn their 
weaknesses and virtues, and the formation of friend- 
ships that last. These all follow in the wake of wide- 
awake participations in the activities of your University. 


“Opportunities in the Engineering Profession” 


By R. H. Boreersen, M.E., ’26 
(Facts Taken from Mr, L. C. Trent’s Lecture, Delivered January 21, 1923) 


T IS only occasionally that young, inexperienced 
engineers are privileged to hear a man, himself an 

engineering authority, discourse upon the profession 
which they shortly expect to enter. Imagine, then, 
the rare good fortune which befell the Towne students 
when it was announced that Mr. L. C. Trent, a dis- 
tinguished engineer, would address the undergraduates 
on a topic of peculiar interest, namely, “The Oppor- 
tunities of the Engineering Profession.”’ 

The value of such a lecture is, perhaps, inestimable. 
It primarily brings before the student, shortly to 
sally forth into the stern, exacting field of practice, 
engineering facts and conditions as they actually are. 
More advantageous still, he hears expounded the 
principles upon which successful men have built their 
uccess Not alone this, but he becomes acquainted, 


though perhaps not intimately, with these men, and 
is permitted to judge of their characters, their views, 
and to learn and profit by their varied experiences. 
With this in mind, therefore, a brief sketch of Mr. 
Trent’s life, especially that period devoted to engineer- 
ing, will in all probability, be of interest. 

It was in England, over sixty years ago, that Mr. 
Trent was born. He seems to have inherited the 
energy and determination of the proverbial English- 
man, and at the same time to have been deprived 
of the characteristic English provincialism. Parental 
poverty compelled him to leave home in youth, and 
he was thus early thrown upon his own resources. 
It was only in later life, says Mr. Trent, that he realized 
the almost immeasurable benefit which he received 

(Continued on page 36) 
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A New Rust-Proofing Process 


By Leonarp F. Hirscu, Cu.E., 723 


Chemical Engineer, Philadelphia Rust-Proof Company 


RON ore, from which metallic iron is produced, is 

essentially iron oxide or rust. Its composition varies 

within narrow limits, an approximate formula being 
Fe,0; H,O, a sesqui-oxide or iron. 

Every year millions of tons of iron are produced in 
the blast furnaces of the world. Eventually this iron 
is used in the fabrication of numberless articles includ- 
ing bridges, sky-scapers, automobiles, machinery, etc. 
On every hand we see evidence of the rusting of these 
articles or in other words, the iron is reverting to its 
original state. 


It has been estimated that 25 per cent of the amount 
of iron produced yearly is destroyed by rust. As it 
requires from 3 to 4 pounds of coal to produce 1 pound 
of steel it will be readily seen that the process of rusting 
is a costly one. 

The cause of rusting is not definitely known although 
several distinct theories have been advanced. In the 
light of comparatively recent investigations it seems 
probable that the electrolytic theory will be proved 
correct as it satisfactorily explains most of the 
phenomena observed in corrosion problems. 

In an effort to prevent the rusting of iron while in 
service various processes and materials have been 
adopted. The methods most commonly used are: 

Coating the iron with a dissimilar metal (electro- 
plating, galvanizing, etc.). 

Application of an organic substance (painting, 
varnishing, etc.). 

Conversion of the surface to some other compound 
(Browning, Bower, Barff, Parkerizing). 

The latter may be defined as a process wherein the 
surfaces of iron and steel are converted by chemical 
means into basic iron phosphates. Its value as a rust 


inhibitor lies in the fact that the phosphates of iron 
are insoluble in water and permanent in the air. 

For its successful application three distinct opera- 
tions are necessary: (1) Cleaning. (2) Processing 
(3) Finishing. 

The articles to be treated are usually cleaned by 
pickling and sand rolling or by sand blast. Many 
articles fabricated from cold-rolled steel or machined 
stock can be processed by merely removing the oil or 
grease. 

After the articles have been cleaned they are ready 
to enter the treating solution. The solution con-— 
sists of a very dilute solution of phosphoric acid con- 
taining iron and manganese phosphate. Manganese 
dioxide is added to act as an oxidizing agent. 


Propucts WHicH WERE Rust-PROOFED 


During operation the bath is maintained at a tem- 
perature of 210° F. Articles of iron and steel are im- 
mersed therein and at once a vigorous evolution of 
hydrogen gas takes place. In about fifteen minutes 
the force of this evolution gradually abates until it 
entirely ceases. The complete reaction normally re- 
quires one to one and a half hours. 


(Continued on page 34) 
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From Whence Towne 


By J. W. Emuine, E. E., ’25 


-JPON the walls of the smoking room may be seen 
pictures of the Class of 189-. They are serious 
looking men grouped about a hot-air engine and a 
miscellaneous collection of elliptic gears and we be- 
came interested in the history of the school. What 
were the courses like in those days and what sort of 
men were connected with the school? We find that 
it really had its origin in 1850 when a School of Arts 
was established which covered the teaching of chemis- 
try, geology and minerology. In 1856 this became the 
Department of Mines, Arts and Manufacture and 
was the first real technical school connected with the 
University including such courses as mechanics, 
mathematics, chemistry, and civil engineering. This 
school had a rather varied career, at one time even 
including agriculture. 


It was in 1872 that the school was put on a firm basis 
and three years later was endowed by John Henry 
Towne and named after him. At this time the re- 
quirements for admission were English, arithmetic, 
algebra, and ancient and modern geography. The 
courses were in chemistry, mining, civil engineering 
and mechanical engineering. At first the courses were 
for four years, the first two years being the same for 
all students and the last two years devoted to specializa- 
tion. Later the course was lengthened to five years 
and the admission requirements became more difficult. 
Among other things before one could aspire to become 
an engineer in 1882 it was necessary to have had Latin 
through the first three books of Virgil. Great shades 
of Caesar, how many engineers of today know one 
word of Latin from another? 


In 1892 we find that there were only two men in 
the Mining Engineering Course and it was decided 
to discontinue it, These last two Pennsylvania Mining 
Engineers have since become successful, one as the 
dramatic critic of a Philadelphia newspaper and the 
other as a dye salesman and politician in New York. 


The courses in the early nineties are rather inter- 
esting. Once again they had been shortened to four 
years and the work then covered in the Electrical 
Engineering Course is now covered entirely during the 
Junior year. Commercial alternating current was un- 
knewn at the time and the students confined them- 
selves to voltaic cells and galvanometers, and later 
with storage batteries and D. C. dynamos. The 
University possessed one of the first forty-light genera- 


tors in existence and used it to illuminate the labora- 
tory. Our old friend M. E. 14, under a different guise, 
of course, was given in the Junior year and thermo 
came in the last year after the students had indulged 
in steam engine and boiler design. 


The chemistry labs were in the east end of College 
Hall, and the office adjoining Room 113, now occupied 
by a Math Professor, was originally the hydrogen 
sulphide room. The Harrison Chemistry Laboratory 
was built in 1894, being the first building built off 
the original campus. The laboratory was a marvel 
of efficiency and the show place of the University 
at the time. 


The Civil Engineering Department occupied four 
rooms on the first floor and four rooms in the base- 
ment of the east end of College Hall. The tension 
compression machines were located in the basement 
and operated on the hydraulic-press principle using 
oil as the liquid. The oil tank was in Room 15 below 
the floor level and when the machines were removed 
the tank itself remained. Stringers were run over it 
and flooring put on top, hence the hollow sound when 
walking across the floor in Room 15. 


The Physics Department occupied the west base- 
ment and the lecture room at the extreme west of the 
first floor. The gymnasium, such as it was, was in 
the basement as well as a rowing room. The library 
was originally on the first floor in the rooms now 
occupied by the Geology Department. 


The present power house building was originally 
four stories high and housed the Mechanical and 
Electrical Engineering Departments beside the central 
light and heating plant. The students used the equip- 
ment of the heating and lighting plant in their studies 
and by the early part of the nineteen hundreds they 
had a very well equipped shop and laboratory. Some 
of the original engines are still in use in the power 
house. Some of the earliest equipment that is still to 
be found in the mechanical lab is the Hamilton Corlis 
engine, the Thurston torsion machine, and two hot-air 
engines. One of the present physics buildings was 
also used as an annex containing some of the shops. 

At this time the Towne Scientific School was governed 
directly through the Provost, not having a Dean of 
its own. Professor Marburg had charge of the Civil 
Engineering Department, Dr. Smith the Chemical 

(Continued on page 37) 
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THE ELECTRICAL EXHIBIT to the exhibit by the Washington ALEMBIC SENIOR SOCIETY 


Many interesting displays fea- 
tured the electrical exhibit which 
was held in the Engineering Build- 
ing from February 4th to 7th, in- 
clusive, in connection with the 
opening of the Moore School. Space 
does not permit the listing of all 
of the many interesting displays. 

A tube display which included all 
the latest innovations for radio re- 
ceiving and sending sets was one of 
the most interesting features. There 
was shown a tube which has a 
1,000,000-watt capacity, and whose 
filament is 21% feet long and 1% inch 
in diameter. The filament weighs 
214 pounds. The tubes used on 
smaller sets were present in all sizes 
and styles. 

In another section, a series of 
quartz tubes were on display. The 
material will undergo 5500° F., and 
may be plunged into water without 
breaking. An automatic light switch 
which is regulated by the sun, light- 
ing automatically when the sun 
goes under a cloud or sets, was a 
feature of the light section. 

X-ray instruments were shown 
that enable a dentist to photograph 
a patient’s teeth while the latter is 
in the chair, and thus eliminates 
trips to special X-ray laboratories. 
A picture can be taken in ten 
seconds with the new machine. 

Another exhibit was an _ elec- 
trically operated vacuum pump, 
which can produce a vacuum in 
which the pressure is so low that it 
cannot be measured. In addition 
to a collection of the latest devices 
for measuring electric power, there 
was a complicated machine for 
measuring the velocity of projec- 
tiles. This has been used recently 
in government tests and was sent 


Bureau of Standards. 

There was also a Cathode Ray 
Oscillograph Tube outfit which 
could be used to draw hysteresis 
loops and thus measure how the 
magnetic hysteresis loss varies with 
different metals. 

The above are only a few of the 
many features of the exhibit, all of 
which were interesting, instructive, 
and well worth seeing. 


ALPHA CHI SIGMA 

Alpha Chi Sigma takes pleasure 
in announcing the election of: G. T. 
Halberstadt, Ch.E., °25; A. E. 
Flynn, ChEs 24; C. at. avis, 
Ch.E., ’24; J. E. Bodle, Chem., ’23. 

On Wednesday evening, February 
13th, Alpha Chi Sigma held a formal 
closed dance at the Plastic Club. 
The affair was a very successful and 
brilliant one, and was well attended 
by both undergraduate and alumni 
members. 


MEN ABOUT TOWNE 
BANQUET 

Following the usual custom, all 
those who helped put the 1923 
Engineers’ Show across, assembled 
for mess at Bookbinder’s on Janu- 
ary 23d. While everyone present 
helped make the affair a success 
the remarks of Bill McIntyre, 
K.E., ’20, had the crowd in laughter 
most of the time. 

After the banquet the party pro- 
ceeded to a well-known playhouse, 
where a section of the balcony was 
reserved. Several of the performers 
were considered good enough to heel 
for next year’s stage construction 
gang. After the show several of the 
party were seen to make a dive for 
the stage door. 


Three meetings were held by the 
active members of the Alembic 
Chemical Senior Society last term, 
all of which were devoted to the 
discussion of University activities, 
relative in particular to the work 
of engineering and chemistry stu- 
dents, and their bearing upon under- 
graduate life. The meetings termi- 
nated with an adjournment to the 
city, which culminated in recreations 
of various popular natures. 

The officers for this year are: 
President—S. K. Allman, Jr. 
Sec.-Treas.—J. M. Castle, Jr. 

The society has planned a ban- 
quet to inaugurate the second term. 
This affair will be attended by both 
active members and alumni. Plans 
have already been formulated for the 
spring initiations, and are progress- 
ing rapidly. New lines of plebiscite 
conduct are being emphasized. 


We are very glad to see that so 
many of our fellow engineers are 
pursuing the art of singing. The 
following are singing in the Glee 
Club of the University, supporting 
that important branch of our non- 
athletic activities with the char- 
acteristic zeal and interest common 
to most of our students: 

Herbert A. Amiesen, 727. 
John Boyer, 27. 

Ralph J. Endriss, ’24. 
Sherman L. Gerhard, 724. 
Claude S. Hazel, ’25. 
Frank G. Hensel, 25. 
Carl E. Johnson, ’26. 
William Jordan, 3d, ’27. 
Benjamin C. Koch, ’24. 
William J. Lipp, ’23. 
Serrell I. Lester, 725. 
Myron B. Neisly, Grad. 
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May they enjoy their singing 
and may success crown their efforts. 
The fine arts deserve more atten- 
tion, and have in store for us a 
great deal of pleasure if we could 
only pursue them with sufficient 
determination. We engineers are 
grateful to think that so many of 
our number can find time to support 
the Glee Club and other University 
activities. 


A. 1, E. E. 

Each year there has been organ- 
ized here a branch of the A. I. E. E. 
to which practically all the students 
of electrical engineering belonged. 
The dues have been $1.25 per year, 
of which $1.00 was used for the ex- 
penses of the branch at the school 
and the remainder was turned over 
to the Engineering Association. All 
those who joined thought that they 
were regularly enrolled in the na- 
tional institute. This year it was 
found that in order to enjoy regular 
student membership there was a 
charge of $3.00 per member which 
had to be paid to the A. I. E. E. 
headquarters. 

When the time came to organize 
the branch this year it was thought 
advisable to ask the Seniors and 
Juniors to join the institute proper, 
and to allow the lower classmen to 
continue with the same member- 
ship as before. The advantages 
of this plan have already been ex- 
plained to the upper classmen and 
need not be gone into here. It is 
hoped that everyone will join as 
soon as possible so that regular 
meetings may be started. 


MEDALS FOR UNIVERSITY OF 
PENNSYLVANIA MEN 


ARCHITECTURAL ScHOOL SENIORS 
Get First AWARDS IN 
New York 


Students at the University of 
Pennsylvania won five first medals 
out of a possible eleven, according 


to the announcement of a jury of 
prominent New York architects at 
the Beaux Arts Institute of Design, 
received here today. The winners 
were J. F. Booton, H. Cunin, A. D. 
Reid, T. P. Yang and W. P. Wagner, 
all Seniors in the Architectural 
School. 

For drawings dealir g with the de- 
sign of an early Christian Church, 
second medal honors were awarded 
to N. N. Rice and 8. K. Lichty, of 


the University of Pennsylvania. 


The Student Chapter of the 
American Society Civil Engineers 
held a very interesting meeting this 
past month. 

Howard A. Hoffer, Eastern Sales 
Manager, U. S. Cast-iron Pipe & 
Foundry Company, spoke on the 
manufacture of cast-iron pipe. The 
lecture was very interesting and 
opportune as the Junior Civil Engi- 
neers were studying the iron-carbon 
diagram at that time. 

Mr. Hoffer compared the old and 
new methods of making cast-iron 
pipe. He also explained how the 
composition is made exact. The 
proper mixture is obtained by com- 
bining pigirons from a number of 
supplies. The metallurgists use the 
iron carbon or Roozeboom diagram 
to interpret the results. 

Moving pictures were shown of 
the old and new methods. The old 
method consists of many steps: 
(1) Making cores. (2) Ramming 
molds. (3) Pouring. (4) Emptying 
molds. (5) Clearing pipe. 

The new method does away with 
the tiresome labor. Cores are not 
needed and the pipes are cast by a 
moving mold. Most of the steps 
in the new process are automatic. 


The Civil Engineer Sophomores 
are proud of their victories over the 
E. E. Sophs and C. E. Juniors at 
the end of the last football season 


See announcement of new-name 
contest on page 50. 


SIGMA XI 


At the January meeting of the 
University of Pennsylvania Chap- 
ter of the Society of the Sigma Xi, 
four instructors, seven graduate 
students, and twenty-three under- 
graduate students were elected to 
associate membership. 

Sigma Xi is the honorary society 
of science, occupying in the realm 
of pure and applied science the 
position ecccupied by Phi Beta 
Kappa in the field of literature. 
Its membership consists of (a) 
members of the teaching staff who 
have shown noteworthy achieve- 
ment as original investigators in 
some branch of pure or applied 
science, (b) graduates who by actual 
work have exhibited an aptitude 
for scientific research, and (c) under- 
graduates in the fourth year class 
who have given promise of ability 
in original scientific work. The 
newly elected undergraduates are: 
Charles R. Davis (Ch.E.), Alfred 
William Doll (M.E.), John Lane 
Evans (Arch.), Herman William 
Gailing (Arch.), Willard F. Hough- 
ton (Ch.E.), Karl R. Knoblauch 
(Ch.E.), Ralph Anthony Krauss 
(E.E.), Joseph Harrison Kusner 
(Math.), Jacob Levin (Math.), John 
M. Macllvain (Chem.), Harry Lloyd 
Nelson (C.E.), Henry Warner 
Parker (M.E.), Katherine Porter 
(Math.), Dale Purves (M.E.), Boris 
J. Riaboff (Arch.), Alfred Frederick 
Samuel, Jr. (C.E.), Louis Mann 
Steinberg (C.E.), Paul Armstrong 
Turner (Math.), Willys Peck Wag- 
ner (Arch.), Alexander Wolf (E.E.), 
Sara Mildred Wolfe (Math.), John 
N. Wurst (Ch.E.), Ting Pao Yang 
(Arch.). 


The JourNAL takes great pleas- 
ure in announcing the election of 
the following men to the editorial 
board: R. R. Osborn, E.E., 725, 
R. A. Kinekiner, E.E., ’24,. and 
J. W. Emling, E,E., ’25. 

(Continued on page 50) 
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HENRY E. EHLERS, DIRECTOR OF CITY 
TRANSIT 


HE recent appointment of Mr. Ehlers as Director 

of City Transit is but another one of many current 
illustrations of the fact that the importance of trained 
engineers in civic life is becoming generally recognized. 
Mr. Ehlers was born in Philadelphia, January 25, 
1879. After graduating from the Philadelphia North- 
east High School in 1896, he entered the University 
of Pennsylvania, receiving the degree of B.S. in M. E. 
in 1900. 

After graduating from college Mr. Ehlers went with 
the New York Shipbuilding Company for two years, 
gaining valuable shop-and-yard experience. Then he 
spent a year with the American-Hawaiian Steamship 
Company, obtaining first-rate engine-room experience 
at sea. 

In 1903 Mr. Ehlers came back to the University as 
Instructor in Mechanical Engineering, becoming Assis- 
tant Professor of Experimental Engineering in 1906, 
and Professor of Experimental Engineering in Septem- 
ber, 1911, which position he held until he left the 
University in 1915. During his service at this school 
he engaged in consulting work, particularly in power 
station design and operation, and general testing 
problems. 

Upon leaving the University, Mr. Ehlers went with 
the Public Service Commission of Pennsylvania as 
Assistant Chief of the Bureau of Engineering. In this 
capacity, his work dealt chiefly with the facilities, 
service, valuation, rates and related problems of gas, 
water, electric, railway and other utilities. 

On January 7, 1924, he was appointed Director of 
City Transit by the Hon. W. Freeland Kendrick, 
Mayor of Philadelphia. 

Mr. Ehlers is a member of the A. S. M. E., ae 
Philadelphia Engineers’ Club, the Engineers’ Society 
of Pennsylvania. He is a member of the Kappa Sigma 


Fraternity and the Sigma Xi Honorary Scientific 
Society. 


Mr. Ernest Hagenlocher, E.E., —, is the President 
of the Briggs United Electrical Service, a firm of Auto- 
motive Electrical Engineers, located at Erie, Pa. 


The alumni of the Mechanical Engineering Class of 
1922 held their annual banquet on December 22, 1923, 
at Kugler’s. It was the second “get-together” since 
leaving school in June, 1922, and 17 out of 23 members 
were present. 

Dr. Fernald was the guest of honor and gave us a 
short talk concerning conditions prevailing on the 
campus at the time and also gave us a message, suit- 
able to youngsters only one and a half years out. 

Bill Campbell was our toastmaster, for the second 
time, and handled the assignment very capably. In 
introducing Dr. Fernald, he told of incidents brought 
to his attention of the esteem and respect in which our 
department head is held by engineers on the outside. 

Campbell’s wit was greatly enjoyed and he never 
failed to employ it to the utmost, especially when 
calling on each member present to say something. 
This “something” consisted in a short sketch of per- 
sonal experiences since we last met. 

It was decided to continue the “Round Robin” 
which began to function last year. This consists in a 
circular letter, started by one man writing something 
personal and interesting and sending to the next man, 
who in turn adds something about himself and mails 
it out to the next man on the list. It is gossipy and 
interesting and serves to keep the fellows in touch with 
each other. 

The purpose of these annual reunions is to renew 
friendships and recount interesting experiences, reminis- 
cent of our days at school. Good fellowship and fun 
are the ends to be attained. These meetings and re- 
unions will be more significant as the span of years from 
1922 increases. 

Those present were Dr. Fernald, Beck, Borngessor, 
Boswell, Butterworth, Campbell, Carter, Gellman, 
Grafton, Harvey, Hausman, Knowles, McAnally, 
Mosbrook, Patterson, Sklar, Stephanov and Wirt- 
schafter. 

Cuarues G. McANAtty, 


Louis Fink, 3d, E.E., ’22, is connected with the 
Commercial Engineering Department of the Phila- 
delphia Bell Telephone Company along with Charles 
McAnally, M.E., ’22, and Heidelbaugh, E.E., ’22 


Alumni and Seniors!—See page 42 


Who’s Who in Towne 


R. F. CASTLE 


Here’s a picture of R. F. Castle, 
better known as “Monk.” Besides 
being an embryo chemist, Monk finds 
time to function in the capacity of 
Captain of Soccer. Sphinx Senior 
Society, Alembic Society, Hexagon 
Society, Alpha Chi Sigma Chemical 
Fraternity, and a winning smile are 
some of the things this lad has to his 
credit. 


GEORGE C. POWERS 


To be one of the best hurdlers in 
collegiate ranks 1s honor enough for 
most anyone but George has done 
far better than that as can be seen 
from the long list of activities below. 

Incidentally, his prospects of be- 
coming a member of the Olympic 
Team are exceedingly bright. 

Four years on track team, two 
varsity letters for track. President of 
Engineering Association, Hexagon 
Senior Society, Lambda Chi Alpha 
Fraternity, Secretary of Vocational 
Guidance Committee, Eta Kappa Nu 
Honorary Fraternity. 
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‘hobbin’ Hood & (o. 


Our ReEportER INTERVIEWS THE Cast oF Rosstn’ Hoop & Co. 


We feel that an apology is due our readers for the 
delay in publishing the results of our interviews with 
the leading characters of the record-breaking musical 
comedy, ‘Robbin’ Hood & Co.” 

The truth of the matter lies in the fact that knowing 
the house was sold out long in advance of the com- 
pany’s arrival in Philadelphia we felt it our duty to 
prevent the overcrowding and discomfort which would 
be directly brought about by the publication of our 
interviews. We realized that if we brought to your 
attention the off-stage life of several of the girls of the 
cast, as we are now doing, the balcony and galleries 
would pass the ultimate limit and no doubt shear. 

Nevertheless, as they say behind stage, we are now 
publishing the interviews that we managed to get 
between acts at the ‘Theater D’Engineer.”” We might 
add that the company is now touring Alaska and 
expects to return to our theater some time next 
December. 


nT y 


Ou, STACK OF WHEATS 


Sam ArRRoTON HeELps 


“Tt’s a game of science and skill, a steady eye and a 
steady nerve takes ’em every time!” and Sam, better 
known at headquarters as S. V. Jenkins, flipped a small 
white speck from his jet-black wig. 

“You wanta know all about m’ life? Wait till I 
eoncentrate,”’ and he struck a pose, knocking it down. 


“Can you show me your interpretation of ‘Poca- 
hontas at the Well’?” I asked, forgetting that he was a 
blackface artist and not a Presbyterian. 

“Let’s see— After Al Jolson and several other of 
my pupils left for Europe, I shut up my studio in 
New York and got me a job as a watchman at the 
Elgin Works.” 

“You were a second-hand man for a time, I imagine, 
weren't you?” 

“After a week or so,” he ran on, “I took a spring 
and faced a funny case: Should I accept the presidency 
or return to the stage?” 

“You chose the stage I see 

““Yes—and got burned!” 

* Cork?” 

“Still I just eat my part,”’ he smacked as he bit off 
a corner of his dressing table. “I get so darn hungry 


99> 


singing ‘Stack o’ Wheats’ I could eat the stage ‘flies’. 
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SurRE THerE’s HeteEN BEEcHWwoop! 


“You want to interview Helen Beechwood? Step 
this way. Lookout for that loose plank!” 

I was surprised to find Miss Beechwood without her 
makeup on. She quickly slipped on her dress and 
greeted me with a smile. A dreamy far-away look 
came into her eyes as she began telling me the story 


of her rise to stardom. 


JOHNSON SUPPORTING WELLS IN THE LOVE SONG 
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“arly in life I took a liking to the stage and de- 
cided to go on the road. Mother said it was antiseptic 
to her, so I got my first job.” 

“Which road did you drive the stage on?” I timided. 

“Then,” she went on, “I decided to become a 
Prima Donna.” 

“JT hear you brought the audience to their feet last 
night when you were supported by Mr. Wire in the 
love song, ‘My Pennsylvania Girl.’” 

“Yes,” she sighed, “by the time we reached the 
second chorus even the balcony were standing.” 

“To get a better aim?” I ventured. 

“Oh, I think you reporters are just terrible to us 
actresses!’ and turning she sank as Wells do, and 
catenaried with her lipstick. 

I apologized and continued: 

“Do you believe in after-theater parties?” I catsuped. 

“Oh, you sweet thing!’ she co-eded. “Which 
cabaret do you want to go to after the show?” 

“You're on the wrong line,” I hastened, “I have 
lots of work to do at the press office this soiree—but 
how about a date for Tuesday or Friday?” 

“Tm sorry,” she yawned, ‘“‘but those are the nights 
of Columbus!” 


Knicut Hoop 

“You’re Mr. Hood, aren’t you?” I nervously in- 
quired of a good-looking man who was smoothing his 
powdered hair before a glass. What was in the glass 
was hard to make out, but he drank it hastily and 
cleared his throat. 

“Hood! No, Parker! Oh, yes. Hood, of course! 
I see; you’re a reporter!” he roared. How he could 
tell amazed even me. 

“Now get me straight!” he shouted. “I don’t like 
this publicity stuff. I hate it! Dve spent half my 
life clipping my write-ups from the papers to send my 
friends. Gol darn it! A man can’t murder his wife 
quietly anymore.” 

“What do you do in your spare time, Mr. Hocd?”’ 

“Spare time! What do you mean ‘spare time’? I 
design power plants when I’m not designing pretzels!” 

~ “You have a hobby, no doubt?” I asked hoarsely. 

“Well, yes. I monkey a bit with my sedan. The 
wife don’t like an ‘ASH’ though.” 

“So you have a car!” I clutched him. 
‘ASH’ a foreign-made automobile?” 

“Foreign nothin’!” he cowled. “It’s a used ‘Cole’!” 
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EntTANGLING Bos WIRE 
“Go ahead, shoot! I’ve only got a second.” 
“Righto!’ And I tightened my hold on my trusty 
pencil. 


“What size collar do you wear? Do the women 


bother you? What killed the Dead Sea? Are actresses 


modest? Do you play a saxophone? What’s your 
chest expansion? Do you believe in under-slung 
Fords?” 


“Any thing else?” 

“Yes, sure! Will you buy a life insurance policy 
from a friend of mine, Mr. Wire?”’ 

“Call me Johnson, for short,” gasped the hero of the 
musical comedy. “Always short!” 

“What would you do if someone gave you $50,000, 
Mr. Wire?” 

“What! Only $50,000? Well, I guess I’d buy a 
deck of cards for my yacht and get another stick-pin 
like this one,” and he pointed to the quarry in his 
yellow cravat. “The change I could use for another 
thousand autographed photographs.” 

“Your voice has brought down the house at every 
performance, Mr. Wire. Where in the thunder did 
you learn to sing?” 

“You see,” he wept, ‘‘when I was a boy I helped 
a huckster and when J sang the opening chorus from 
the ‘Cantalope Cantata,’ people would run out of 
their houses to hear me huckst!”’ 

“Therefore, he who laughs last is worth two in a 
bush,” were his parting words. 
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THE SKELETON DANCE 


Yres—Corona PRINTS 

The dainty Miss Corona Prince, known in the M. E. 
Department as “Gerson,” was busily shaving before 
her dressing table as I entered. 

“Oh! You’ve come at last!” she screamed slipping 
on her slippers. 

“Well, my brother was an iceman and wrote ‘Jeff 
Davis’!” 

“Pid Jeff answer his letter? Go on with your tale of 
—Whoa.” 

“T went to work,” she continued while applying the 
grease paint, “for the Salamoniac Army demonstrating 
typewriters and steam hammers in South Bakelite. 
Then I lost all my dough at Bristol.” 

(Continued on page 40) 
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THE CENTER OF GRAVITY 
This JouRNAL will offer one complete set of gold-plated, 
all-wool indicator cards taken by Andrew Jackson on a run of 
the cider-press engine at the White House in 1882, to any reader 
who can correctly foretell where the campus will be excavated 
next. These indicator cards are of great historical interest and 
all of the undergraduate engineers should make a sincere attempt 


to win them. 


““How long does an engine last?”’ asked the inquisitive old 
lady of the locomotive engineer. 

‘‘About thirty years,’’ he answered patiently. 

“Oh, I should think a tough-looking thing like that would 
last much longer than thirty years.” 

““Maybe it would if it didn’t smoke so much.”’—Juggler. 


SiGHTS THAT STRIKE TERROR IN OUR HEARTS 

““See me, Fry.” 

‘Zero, no locker number.” 

‘‘Make this report more scientific—it is not to be considered 
a bed-time story.” 

“‘T regret to inform you, etc.,’’ on a pretty yellow background. 

“Your account has been overdrawn $67.43. Will you kindly 
remit this amount immediately in order that your checks may 
not have to be returned?” 

“Examinations in the following subjects will be held on the 
first class day following the Easter recess.” 

“Will Mr. John Doe report to the Dean’s Office at his earliest 
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convenience 
‘All gym classes open but limited to 150.” 


Reformer—‘‘My dear fellow, are you troubled with evil 
thoughts?” 

Hard Boiled—‘ Naw, I ain’t troubled with ’em, I like ’em.””— 
Purple Cow. 


Among other presents received by Miss Goldie Digger on her 
eighteenth birthday was a little gold spade having seventeen 
notches in its handle, from the inter-fraternity council. 


She drew his head toward hers, his lips parched and quivering 
upon hers, eager and upturned. Slowly closing those beautiful 
eyes she whispered softly, ‘‘ Harold, kiss me.’’ Could he? Should 
he? Would he? Did he? You bet he did! 
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MASTER OF ARTS 
‘‘What did your son learn at college?” 
“Well, sir, he can ask for money in such a way that it seems 
an honor to give it to him.’’—Vzrginia Reel. 


AN ODE TO CHEMISTRY NINE 
By WV. MM. 


They can talk of the Old Inquisition 
Or of terrors of fiendish design, 
But I laugh at them all when I think 
Of a course labeled Chemistry Nine. 


I started the course right gaily, 

But soon was downhearted and blue, 
For after two strenuous months 

My average was just twenty-two. 


Indulge in a duel at sunrise, 
Or a fight on the Hindenburg Line 
But you'll ne’er even taste of the thrills 
Of a lecture in Chemistry Nine. 


Ten minutes late the Prof. walks in, 
On his face is an ominous grin, 
Eraser and chalk he seizes the pair, 
And formulae ring out on the balmy air. 


We grasp our pencils firmly, 
And our faces are chalky white. 
We're off, we’re off, the lecture’s on, 
The room is a terrible sight. 


Tense and strained we listen and write 
No one was e’er known to laugh, 

In fact, a sneeze may cost you 
At least one paragraph. 


And now the turmoil is over 
For I was asked to resign, 

And all because of that fiendish course 
Disguised as Chemistry Nine. 
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obtain clear reception with an 
ATWATER KENT Receiving Set. 


Selectivity — range — volume and 
simplicity of operation have made it 
the choice of families everywhere. 


The clearness with which the 
ATWATER Kent Loud Speaker re- 
creates will give you a new concep- 
tion of tonal fidelity. 


ATWATER KENT MANUFACTURING CO. 
4929 STENTON AVE., PHILA., PA. 
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CENTER OF GRAVITY 
(Continued from page 30) 


Horrors! Why hadn’t she bought that etiquette book? Here 
was exactly the predicament she had seen in the advertisement. 
He stood on the pavement and she upon the third porch step. 
It was cold, bitterly cold—yes, it was even colder than that. 
They had just returned from the dance and she wanted so to 
make an impression. Should she ask him in? After a brief but 
awful silence she stuttered, ‘‘W-won’t you come in, Mr. Jones?” 
He was astounded—amazed! That she should ask him that! 
Fortunately, he was a dyed-in-the-wool college man and his 
education and experience enabled him to regain his composure 
almost immediately. Also, he knew his etiquette book from 
A to Izzard, and was able to meet the issue squarely. ‘‘ Nothing 
doing, Kiddo!” he said. ‘‘This is Leap Year and you ain’t 
gonna get me in none of these here traps.’’ Realizing that she 
was guilty of a terrible ‘‘fox pass’’ she collapsed upon the steps 
and the milkman and paper boy had to step over her the next 
morning. 


AUTHORS 


She—‘‘What did you do this summer?”’ 
He—‘‘Father told me to practice for college.”’ 
She—‘‘You mean you studied.” 


He—‘‘No; I raised the Devil.”’ —Widow. 


It is reported that one of our bright little Freshmen wrote 
home that he had three cuts and received a first-aid outfit in the 
next mail.—T ger. 


The rumor has reached our editorial ears that the new door 
was opened in the Engineering Building at the instigation of the 
Sophomore Vigilance Committee who needed one more entrance 
that the Freshman could not use. The door should enable a 
lot of chaps to be on time for their first morning class or else - 
sleep thirty seconds longer. 


We'd like to suggest to the M. E. Department that they 
provide either diving suits or umbrellas for the students that 
have to work in the Mechanical Laboratory. 


It seems that there is no truth to the rumor heard hereabouts 
of late that the names painted on the wall of the Chemistry 
Lecture Room—Priestley, Bunsen, Lavoisier, etc.—are the names 
of the students who have passed the courses. 


It’s ALL IN THE POINT OF VIEW 
‘‘Come down (hic) an’ ope’ the door.” 
“‘Tt’s unlocked. Pull out on it,’’ came from the second-story 
window. 
“Can’t. I’m leanin’ ’gainst it.”—Technograph. 


“It’s the little things in life that tell,’’ she said as she dragged 
her little brother from underneath the sofa. 


The rumor has been confirmed that on March 1st, the Chemis- 
try Department will receive the first shipment of the latest 
development in pencils. Students had to write so fast in organic 
chemistry lectures that their pencils invariably heated up until 
they became too hot to handle. These new pencils contain water 
jackets which insure a constant supply of cold water. The 
knapsack of water is carried on the student’s back and the 
water led to the water jacket through a small rubber hose. 
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The ivy 
won't save 
any of us 


HE ivy of tradition is a slender sup- 
port. A man or a team or a college 
, that clings to it, harking back to the 
SZ 8 glories of yesterday, is likely to be out- 

oe stripped by some young but sturdy rival. 
That is a sermon we have taken home 
to ourselves. 
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The Western Electric Company is proud 
of its fifty-four years of history. But it is 
a great deal more concerned with the next 
fifty-four—and that is why we have been 
talking to the college men of America 
month after month now for four years. 

The future of this business depends not 
so much on the physical equipment we 
have built up as on the mental equip- 
ment which men of your generation are 
building—on your habits of study and 
conduct, on your right choice of a pro- 
fession and your proficiency in it. So we 
have made suggestions for your guidance, 
with the conviction that they can help you 


—and us. 
* Kk K 
Published in 

the interest of Elec- This company, with its laboratories, its 
trical Developient by distributing organization and its great tele- 
an Institution that will phone factory—in every respect a modern 
be helped by what- industry and in many respects a leader— 
ever helps the will have openings from time to time for 

Industry. men who can qualify. 
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A NEW RUST-PROOFING PROCESS 


(Continued from page 22) 


What has taken place chemically may be explained 
as follows: Minute particles of iron have been dis- 
solved from the surface of the immersed article and 
have been immediately replaced by the phosphates of 
iron contained in the solution. This reaction continues 
until the interchange is complete and the surface of the 
article is completely converted to phosphates of iron 
At this point the article is removed from the solution’ 


Much of the merit of this process lies in the fact 
that no additional coating of other material is applied. 
Instead, a chemical reaction, penetrating beneath the 
original surface of the article converts this surface 
metal into a highly resistant compound which is 
practically impervious to all the ordinary agents of 
corrosion. 


Owing to the fact that the rocess is essentially 
a conversion of the original surface metal rather 
than building up of an additional outer skin as in 
electro-plating, galvanizing, etc., changes from the 
original shapes and dimensions are minimized and 
manufacturing limits and tolerances on machined 
surfaces may be maintained with a minimum of varia- 
tion due to processing. 


For example, very fine screw threads can be processed 
without impairing the accuracy of their fit or requiring 
recutting of threads. Fine springs when Parkerized 
do not have their elasticity impaired. Magnets before 
and after processing possess exactly the same magnetic’ 
force. In fact, none of the physical properties f the 
metal are changed. 


All grades of iron and steel may be rust proofed 
screw machine products, stampings, forgings, cast- 
ings, malleable iron castings, springs, etc. No matter 
how introcate or irregular the shape of the object it 
may be processed inasmuch as it is entirely immersed 
in the rust-proofing solution. 


Another large field for this process is its use as a 
base for paints and enamels. The treated surface is 
microscopically etched, thus presenting a surface for 
enameling to which the enamel clings tenaciously. 
This makes a priming coat unnecessary, and many 
manufacturers are putting on finish gloss enamel for 
the first and final coat over a rust proof surface with 
excellent results. The enamel is bonded to the metal 
so that it will stand much more vibration, bending or 
abrasion without peeling off. In case the enamel is 
removed by abrasion the surface underneath is still 
rust proof to atmospheric conditions. Chipping or 
use of the new process. The heat necessary in enamel- 
ing in no way affects the texture of the surface. On 
structural iron work heavy rust proofed coatings can 
be produced which, when used in connection with 
bituminous paints, will give one of the finest protective 
coatings known today. 
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GOOD LIGHTING OF INDUSTRIAL PLANTS SECURES 
SAFETY AND EFFICIENCY. 


The Code of Lighting for factories, mills and other 
work places of the State of New Jersey makes excellent 
recommendations of daylight for the proper lighting of 
industrial buildings. 


Adequate daylight facilities through large window 
areas, together with light, cheerful surroundings, are 
highly desirable and necessary features in every work 
place, and they should be supplied through the necessary 
channels, not only from the humane standpoint, but also 
from the viewpoint of maximum plant efficiency. 


Importance of Daylight. 


The unusual attention to gas and electric lighting in 
factories, mills and other work places during the past few 
years; the perfection of various lamps and auxiliaries, by 
means of which an improved quality and quantity of light- 
ing effects are obtained; and the care which has been 
devoted to increasing the efficiency in various industrial 
epparatus—all go to emphasize the many advantages and 
economies that result from vital and adequate window 
space, 6S a means for daylight in the proper quantities, 
and in the right direction during those portions of the day 
when it is available. 


Three Considerations. 


Three important considerations of any lighting method 
are sufficiency, continuity and diffusion, with respect to the 
daylight illumination of interiors. Sufficiency demands 
adequate window area; continuity requires (a) large 
enough window area for use on reasonably dark days, (b) 
means for reducing the illumination when excessive, due 
to direct sunshine, and supplementing lighting equipment 
for use on particularly dark days, and especially towards 
the close of winter days, (c) diffusion demands interior 
decorations that are as light in color as practicable for 
ceilings and upper portions of walls, and of a dull or matt 
finish, in order that the light which enters the windows or 
that which is produced by lamps may not be absorbed and 
lost on the first object that it strikes; but that it may be 
returned by reflection and thus be used over and over 
again. 


Diffusion also requires that the various sources of 
light, whether windows, skylights or lamps, be well dis- 
tributed about the space to be lighted. Light colored sur- 
roundings as here suggested result in marked economy, 
but their main object is perhaps not so much economy 
as to obtain results that will be satisfactory to the human 
eye. 


Requirements for natural lighting: 
1. The light should be adequate for each employe. 


2. The windows should be so spaced and located that 
daylight is fairly uniform over the working area. 


8. The intensities of daylight should be such that 
artificial light will be required only during those 
portions of the day when it would naturally be 
considered necessary. 


4. The windows shou!'d provide a quality of daylight 
which will avoid a glare, due to the sun’s rays, 
end light from the sky shining directly into the 
eye, or where this does not prove to be the case 
at all parts of the day, window shades or other 
means should be available to make this end pos- 
sible. 


As will be noticed in the above recommendations, large 
windows and proper diffusion of daylight are urged, in 
order to meet the demands of daylight lighting. 


Shades may be eliminated and most efficient lighting 
cbtained by the use of Factrolite Glass. 


If interested in the distribution of light through 
Factrolite, we will send you a copy of Laboratory Report— 
“Factrolited.” 


MISSISSIPPI WIRE GLASS CO, 
220 Fifth Avenue, 


St. Louis. New York. Chicago. 
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authoritative report 
on Coarse-Tooth Cutters 


[2 get further light on the value of 
Coarse-Tooth Milling Cutters, a 
series of experiments were recently 
made at the BROWN & SHARPE plant, 
the results of which are contained in 
this report. 

Charts and diagrams clearly show 
where and when it is valuable to use 
Coarse-Tooth Milling Cutters. 

Eliminate guess work in choosing 
the right cutter for the job at hand. 
Write today for acopy of this authori- 
tative report on cutters. 


BROWN & SHARPE MEG. CoO. 
Providence, R. I., U.S.A. 
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OPPORTUNITIES IN THE ENGINEERING 
PROFESSION 


(Continued from page 21) 


from his early training in the university of experience 
and hard knocks. He is emphatically a self-made 
man—one on whom years of study and experience 
have left a mark of distinction which cannot be gain- 
said. ) 

To the shores of America Mr. Trent directed his 
steps, landing in one of the numerous small harbors 
around Connecticut. Here he took up the battle 
against poverty in earnest—and emerged victorious. 
But the struggle was hard and long, so long in fact 
that Mr. Trent must have occasionally felt discouraged. 
Once, he tells us, that for lack of a more comfortable 
bed he was obliged to spend the night in a crotch of a 
large tree. But so eager was this young immigrant 
to succeed, and so convinced that there was some 
definite work for him to accomplish in America that 
these numerous obstacles increased instead of dampened 
his ardor. He was not, however, to discover his field 
of labor until some years later. Soon after reaching 
America he became one of a crew on a small sailing 
vessel. But his sea-going career was short-lived, and 
when we next discover him he is a soldier in the army. 
From the army he entered a machine shop, where the 
character of his work gained him considerable praise. 
Here, too, he discovered his natural bent for engineer- 
ing. Diversified experience you say. Yes, but that 
is what is most beneficial to the engineer. 


Shortly the services of Mr. Trent were engaged 
by a large manufacturing company who built the . 
separating machine used in the mines. As the author- 
ized representative of this firm he traveled much, 
saw the various ways that mine engineering was 
effected, and in brief, gathered a wealth of engineer- 
ing knowledge that was later to serve him to good 
purpose. How valuable his services were considered 
may be gleaned from the fact that the firm paid him 
the imposing salary of $20,000 per annum. He thus 
found his profession highly fascinating, for not only 
was it mighty remunerative but it also carried him 
into new lands, where he found new peoples, new 
scenes, and new experiences. 


In his lecture Mr. Trent expressed his belief that 
engineering could be applied to all walks of life. 
Though he confessed that engineering, like most 
everything else, has progressed with leaps and bounds, 
yet he predicted that the future would witness an 
even greater development. Here, then, is the golden 
opportunity of the young engineer. Here in this 
future development lies the hope of the student. 


It was upon the value of varied training that Mr. 
Trent laid particular emphasis. He declared that 
nothing is more beneficial to the beginner than varied 
work. For this reason he recommended the mines, 
where the engineer can learn so many various things. 
No longer is mining effected by means of manual 
labor. No, this drudgery has passed away in the 
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wake of modern mechanical contrivances—products of 
the ingenious, inventive engineer. 

Resourcefulness, determination, and cheerfulness, 
Mr. Trent declared, were qualities he deemed indis- 
pensable to success in engineering. Without these a 
man can only hope to hold a mediocre position in the 
field. But these once acquired and strengthened by 
tireless industry will present a formidable array which 
inevitably commands success. But remember this 
last quality—tireless industry—is often the deciding 
factor, the compelling force which enables the engineer 
to surmount the most insuperable of obstacles. 


FROM WHENCE TOWNE 
(Continued from page 23) 

Department, and Professor Spangler had succeeded 
Professor Marks as the head of the Electrical and 
Mechanical Engineers. Professor Spangler taught in 
most of the Mechanical Engineer Courses besides 
doing a great deal of consulting and testing work for 
the city of Philadelphia and out-of-town concerns. 
Dr. Smith also lectured in nearly all the chemistry 
courses even continuing his teaching after being made 
Provost. 

The present Engineering Building was built in 1906 
and was built after a tour of practically all the engineer- 
ing schools of the East. Professor Spangler believed 
that an engineering building could be made and kept 
as clean as a building devoted to law or any of the 


other professions. The present building, although 
nearly twenty years old, still looks as if newly built 
and the lay-out could hardly be improved upon. The 
new building had just been completed and as yet con- 
tained no machinery or blackboards when the old 
building caught fire during the night. The fire did 
not seriously damage the building but it was agreed 
to move into the new building as long as it was so 
nearly completed. Students were set to work setting 
up drawing tables and lecture chairs and before 5 
o'clock of the same day the class-rooms and drawing- 
rooms were ready for use. The students taking shop 
work moved the machinery from the old building to 
the new. They went to work with a _ will—wheel- 
barrows, skids and every other known device was used 
to transfer it. It is related that things moved with 
such speed that the workmen employed on the build- 
ing stopped work to watch the students move and 
set up machinery. It was considered best to tear off 
the upper floors of the old building and roof over the 
lower floor continuing to use it for a heating and light- 
ing station and so it remains today, soon to be torn 
down and replaced by an auditorium. 

In 1912 the undergraduate school was broken up 
into the Towne Scientific School, the College, and the 
Wharton School, each with a separate Dean. Dr. 
Frazer was appointed the first Dean of the ‘Lowne 
Scientific School. No longer does the school resemble 
the old school that required Latin through the first 
three books of Virgil as an entrance requirement. 


Please mention THE TowNE SCIENTIFIC SCHOOL JOURNAL when patronizing advertisers 


37 


A MESSAGE TO ENGINEERS 


Hundreds of the leading Mathematicians and Engineers 
Do you know use the Hammond Portable Mathematical typewriter ‘in 
their daily work. 


Exponents and Sub-scripts together with all Greek 
letters used in elemental and higher mathematics are 
at your disposal on this wonderful and versatile machine. 


Variable spacing for condensing instantly available. 
Two kinds of type on your typewriter at all times. 


Instantly changed to a third for general work or a fourth 
for personal letter writing. 


Over three hundred different formations and letterings 
In fact of s 


are ready for instant service at your command. 


Special terms to Professors, Engineers and Mathematicians 


HAMMOND TYPEWRITER CORPORATION . . 208 Sours 11TH St., PHILADELFHIA 


Control Station of Selector Supervised System 


SUPERVISORY CONTROL Before concluding this article, it might be well to 
att hia from page 16) discuss the three methods which have been suggested 
supervised switch will have been checked, and the for tying together the various points in the control 


affected indicators on the load dispatcher’s board system. These methods are: 
will be automatically corrected. 


Both the selector and the distributor systems as ; 
developed by the General Electric Company are able R. Rani Eneqiieney anaes 
to dispense with a routine testing feature by carefully 3, Leased Wire Service: 
designing the equipment and the circuits. Carrier currents furnish an excellent means of 
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1. Carrier Currents. 
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A Close Up View of the Distributor With Cover Removed 


avoiding leased-wire expense, but their utilization 
for the control of sub-station apparatus is rather 
questionable in view of the present state of the art. 
It is, at best, only suitable for regions where the switch- 
ing centers are widely separated and then such a sys- 
tem would become inoperative whenever line disturb- 
ances occurred, which are themselves the principal 


occasion for the functioning of remotely controlled 
apparatus. 

Since the method of connecting this signal service 
must be as free from interference as it is humanly 
possible to design it, the use of wireless telegraphy, 
in any form, is practically eliminated. The two sources 

(Concluded on page 42) 
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and many other periodicals for well known 
high schools, preparatory schools, 
and colleges. 


Westbrook Publishing Company 
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poses—Black Sheets, Galvanized Sheets, 
Corrugated Sheets, Formed Roofing and 
Siding Products, Galvanized Tank, Cul- 
vert and Flume Stock, Special Sheets 
for stamping, Stove and Range Sheets, 
Automobile Sheets, Electrical Sheets, 
Roofing Tin Plates, Bright Tin Plates, 
Black Plate, Etc. Sold by leading metal 
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ROBBIN’ HOOD & CO. 
(Continued from page 00) 


Having never played the game, I looked as wise as 
possible and said nothing. 

““You had to rely on the stage, I imagine?” 

“Why, you can’t even lie on a park bench in that 
burg!’ she shouted and her hetro-dyne hair glistened 
under the Edisons. 


Lorp BotpENBROKE Is Rigur 


“Yes, father was an English peer, don’t you know! 
One of those bloomin’ creatures who are always peer- 
ing behind the scenes.” 

“So they found you waiting on the table at the 
Fitz Rotten Hotel?” 

“Well, serving as it were! They said I wore my 
full dress so bally nasty I would just fill a part they 
had vacant in a musical comedy!” 

““And you got the job,” I finished, noting his Baptist 
tenor hair-cut. 

“What do you do for a living beside act, Lord 


-Boldenbroke?”’ 


“Write bloody checks and sign them ‘Burk,’” he 
snickered through his mustache. 


< hulle 


iN 


Jo—E HEeEWw.Letr PAINTS STEINBRIGHT, THE CLAssy RIB 


Puitie McGuass atiAs YVONNE PAREE 


“Hewlett you in anyway!’ sang out a voice edged 
with a French accent. I knew at once that the speaker 
was none other than the famous woman impersonator, 
Joe Hewlett, Philip McGlass on the stage. 

“Tf you were the charming flirting French girl 
whom you impersonate in the second act, Mr. McGlass, 
and the Prince of Wales begged your hand, what 
would you tell him?” I quizzed. 

“What? The Prince of Wales! Huh! Id tell him 
to come around when he got to be king and we'd talk 
things over. Say! If you want to be useful tie these 
strings in the back. Will you? I’ve only got six 
minutes before the curtain.” 
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While Daisy Hummel de Van Horn powdered his 
arms and back I continued my line. 

“You're very versatile, Mr. McGlass. Do you play 
any musical instruments?” 

“T played on the linoleum when I was three years 
old. Sometimes I monkey a bit with my Armadillo.” 

“Were you ever married?” I asked. 

“Married!” he exclaimed, reeling, “don’t speak to 
me of love!” 

“Disappointed ?”’ 

“Well—yes. My fifth wife died from strangulation.” 

“You did well; that’s too bad.” 

“Five!” he wept. 

“Where did you work before you joined this show, 
Mr. McGlass?”’ 

“At the Vile Inn. Why? Say, are you from a 
newspaper?” : 

“You guessed it!’ I assured him. 

“Well, if youre a reporter that makes me a 
RUSSIAN Bicycle Cop!’ he shouted over his neck 
as he pushed his way through a dozen or so chorus 
girls and peeped through the curtain at his best girl. 


AN Inrervirew WitH Miss Mary Monarcu 

The sign on Mary Monarch’s door said, “‘NO 
ADMISSION.’ I hadn’t much cash anyway so I 
walked right in, and there was the most charming 
little actress herself, fooling with her combination. 
Having used the same table in M. E. 11, my Freshman 
year, I knew that here was a chance to be of service 
so I advanced boldly. 

““May I help you with the combination?” I asked 
sweetly. She brushed back her bobbed hair and I 
detected the broad cast in her eyes. 

“Why, of course,” she whistled. 

“Yeh! M. E., 22,” I just had to reply and her face 
beamed all over. Having done her that favor I felt 
at liberty to ask her family police record. 

“Mary, to what do you attribute your great success 
on the stage?” 

She picked up one of her stockings that had fallen 
to the floor and thought for several minutes. 

“You can kiss me!”’ she smiled and her knees dimpled 
prettily. That being over she continued: 

“You see I was raised in Norristown and educated 
in Doubt, Ireland.” 

“Ts it true that you are pursuing studies at Penn 
during your spare time?” 

“Pursuing is good! I simply can’t catch up with 
them.” 

“But confidentially, Miss Monarch, do you play 
‘Ma Junk,’ and have you ever recommended ‘Never- 
skid Anti-body capacity Beauty Clay?” 

“Well, yes. I must confess that I did under the 
name of ‘Mary Steinbright.” You see mother wanted 
the free raincoat I was to get for indorsing it.” 

“You made quite a hit in your Artist Scene!” I 
palated. ‘‘Do you paint much yourself?” 

“Sir! How dare you!” she screamed and brushing 
me aside ran back of the stage with a fifteen hundred 
dollar walk. 
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For use in cooling condenser water, and wherever 
a liquid must be cooled quickly, efficiently and at low 
cost. Has no internal vanes, deflecting plates or other 
parts on which foreign matter can collect. Operates 
successfully under low pressure. 

Many of the largest spray cooling ponds in this and 
other countries are equipped with YARWAY IN- 
VOLUTE NOZZLES. 


Yarway Involute Spray Nozzle, Double Type. Rec- 
ommended where high capacities are desired. 

Both types fully described in Bulletin N-610—free at 
your request. 


YARNALL-WARING CO. 


PHILADELPHIA 


Please mention THE TOWNE SCIENTIFIC JOURNAL when patronizing advertisers 


41 


ScaenEenceonanant 


ed 
a 


| | 


| Wheeler Surface, Jet and Barometric Con- 


Wheeler 


Condensing Equipment | 


INCLUDES 


densers. | 
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Wheeler Turbo Air Pump. 
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Wheeler Centrifugal Pumps. 
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Five Acres of 
Steel 


E cordially invite all engineers and alumni 
to visit PHILADELPHIA’s LARGEST STEEL 
WAREHOUSE. Situated but a few blocks from the 
University and unique among the plants of 
Philadelphia, it offers many things of interest 
to you as engineers. Here you will find FIVE 
ACRES exclusively devoted to STEEL, yet such 
is the efficiency of our organization that all orders 
are executed the day they are received. 
The methods by which we achieve this efficiency 
should interest you and we shall be proud to 
demonstrate them to you. 


MORRIS WHEELER & CO. 


30TH & Locust STREETS 


SUPERVISORY CONTROL 
(Continued from page 39) 


of serious interference to which radio would be sub- 
jected are static, and the accidental, or intentional, 
interference of amateurs. 

Hence, the ideal method of linking the various 
points on a system would seem to be by means of the 
leased-wire service as furnished by local telephone 
companies. By way of recommendation, this service 
has, to its credit, years of continuous operation of 
municipal, police, and fire-alarm service. 


CONCLUSION 

While the title of this article indicates that the 
manuscript pertains to the Distributor System, the 
object of the authors has been to give a general idea 
of the four methods of remote control and to describe 
the Distributor System in more detail. In writing 
this article it was thought that a broad view of the 
entire subject would be more interesting and in- 
structive than could result from an elaborate descrip- 
tion of any one system in particular. 
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1922, 


Alumnus 

And 

Senior, 

Do you know 

What will happen 
In the evening— 

Of the sixteenth 

Of May? 

Well, 

Neither do we, 

But, if you’re curious 
For heaven’s sake 
Rub the space below 


With lemon juice and 
Mail us the result. 

But you can wait, 

And will wait, 

Wait until the sixteenth, 
And see what happens. 
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N a Sticker in a Wisconsin hard wood products 
factory a Rhoads Watershed Belt has shown a 
great saving in belt cost, plus gain in output. 

They had been using heavy oak singles costing on an 
average, $17.00 each. These belts lasted about two months. 
They put on a Rhoads Watershed Tannate light double, 
at a.cost of $45.00. 

At time of report, “It has been running eight months, 
still in very good condition and should run another six 
months or possibly longer.”’ 

Omitting the guess as to how long it will run it has already 
saved $23.00 on belt cost alone. It has made possible 
steady, dependable output. And it is output that counts. 


J.E. RHOADS & SONS 
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Prove Complete Combustion 


Kewanee Boilers are easy on the coal 


pile. Ask any man who operates them. 
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Kewanee Boiler Company 


Kewanee, Illinois 


~ LEHIGH 


MULTIBLADE FANS 


Designed for handling large quantities of 


air at low pressure and especially for use 


in heating and ventilating systems. 


Lehigh equipment is approved by promi- 


nent engineers and architects. 


Hersh Brothers Company 
EST. 1876 


Allentown, Penna. 
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ENGINE 
REPAIRS 
Cylinders and 
Valve Seats 
Rebored at Your 


Plant and in 
Position 


E. J. ROOKSBY & CO. 


E.J.Rooksby J.G. Haydock 


435 N. 11th Street 
Philadelphia, Pa. 
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You are Learning to be 
an Engineer 


and, of course, will be told that your foundations 
must be of the best. Also you are learning how to 
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Don’t Fight Rust 
—Prevent it 


Steel or iron—unprotected—will 
rust and even the ordinary pro- 
tections are but partially satis- 
factory. 


There is one method of rust pre- 
vention that has demonstrated its 
merit, that really protects steel 
and iron from corrosion, that has 
solved the rust problem for hun- 
dreds of manufacturers. 


Rust-Proofed 


By the O\ Famous 


The Parker Process of Rust- 


Proofing alone offers the manu- 
facturer all these advantages: 


1. The surface of the steel is 
changed chemically to a _ sub- 
stance not subject to oxida- 
tion. 

2. The contour and _ dimensions 
remain unchanged, fine fits 
being unaffected. 

3. It forms an attractive, durable 
finish in itself or affords a per- 
fect base for paint or enamel. 

4. Its use is very economical. 

5. It requires no extensive change 
in process of manufacture. 

6. It not only improves your 
product and gives it greater 
service value, but it also adds 
a convincing argument to your 
sales solicitation. 


GET THE FACTS 


Not every manufacturer can use the 
Parker Process. If you can, it will be 
a profitable and valuable addition to 
your process. 


So write us today—tell us what you 
make and we'll tell you frankly whether 
we have anything to offer you. 


Philadelphia Rust-Proof Co. 


Howard and Montsomery Ave. 
PHILADELPHIA, PA. 
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The Titusville Iron Works Company, Titusville, Penna. New York Office, 90 West Street; Buffalo Office, 821-23 Marine 

Trust Building; Pittsburg Office, Farmers Bank Building. Manufacturers of Firetube Steel Boilers for Power and 
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Adding to Machine Quality 


Bilgram Bevel Gear Generators 
cut theoretically correct gears. Such 
gears are especially adapted to 
machines of the better grade. 


We have special facilities for cut- 
ting Spur, Helical, Bevel, Worm, 
Internal and Elliptical Gear Wheels. 


Let us quote on the gears 
you use. 


The Bilgram Machine Works 
1223 Spring Garden St., Philadelphia, Pa. 
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YOUR ELECTRICAL INSTRUMENTS 


enable you to properly check 
your production costs. : 


THEY SHOULD BE CLEANED AND CALI- 
BRATED AT REGULAR INTERVALS 


We are particularly well equipped to 
perform this service either in your 
plant or in our laboratories. 


Our Standards are Certified by the Bureau of Standards 


—_———————). 


RUBICON COMPANY 


ELECTRICAL AND PHYSICAL INSTRUMENTS 
ELECTRICAL TESTING LABORATORIES 


923 Walnut Street Philadelphia, Pa. 


Brick Making Machinery 
Paper Folding Machinery 


CHAMBERS BROTHERS COMPANY 
| 52nd and Media Streets 
Philadelphia, Pa. 


ALUMNI NOTES 
(Continued from page 26) 


Kerr, M.E., ’21, has just returned from the Niagara 
Falls Power Company’s No. 3 plant, where he in- 
stalled the 70,000 horsepower units. 


“Wis”? Wood, M.E., ’21, has returned from China 
with his wife and daughter. 


Carney, E.E., 21, and Water Polo Team, are getting 
along swimmingly with the A. T. and T. He is another 
Penn man representing us at 195 Broadway. 


The following three grads are located at the Engi- 
neering Headquarters of the New York Telephone 
Company, at 104 Broad Street, New York City: 


Charles W. Bartley, E.E., ’21, who is engaged in 
cable studies and plant problems. 

C. E. Pennell, M.E., ’21, who works on transmission 
toll plant extension. 

E. H. Miiller, E.E., ’21, writes specifications and 
designs switchboards. 

C. G. McCormick, E.E., ’21, is in the Apparatus 
Development Laboratory at West Street, Western 
Electric Company, New York City. 

Jack Grafton, M.E., ’22, when last heard from, was 
still designing power plants for the New York Tele- 
phone Company in their General Engineering Depart- 
ment. He was too modest to tell us, but we take 
pleasure in announcing that he was elected President 
of the Choral Club at Central Branch of the Y. M. 
C. A., Brooklyn, N. Y. 

Miner B. Stearns, E.E., ’22, better known as 
“Sparks,” left the Western Electric Company where he 
was engaged in research at the West Street Labora- - 
tories last summer, in order to cruise around to Los 
Angeles, Valparaiso, and way stations. 

It is rumored at the Western Electric Laboratories 
on West Street, New York City, that Paul Darnell, 
E.E., ’22, will shortly announce his engagement. 

Bill Bloecker, E.E., 22, poor Darnell’s room-mate, 
is getting along famously in the Development and 
Research Department of the American Telephone and 
Telegraph Company, at 195 Broadway. His work is 
concerned chiefly with the development of subscribers’ 
and operators’ sets, and in connection with these he 
has been interested in public address system demon- 
strations. 

Joe Weintraub, E.E., ’23, has recently joined the 
inspection staff at the local instrument shop at the 
Western Electric Company. 

“Link” Bouillon, E.E., ’23, affectionately known 
as Bull or Soup, is undergoing the cadet course at 
Schenectady. 

Salvatori, E.E., ’23, is another of the Penn grads 
now working on West Street, New York City. 

T. J. Kenney, E.E., ’23, is taking the graduate course 
at Westinghouse Electric & Manufacturing Company, 
preparing for commercial engineering work with the 
Company. 

C. S. Woodside, E.E., ’23, is with the Westinghouse 
Lamp Company, at Bloomfield, N. J. 
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PEO haterer your “Choice of a Career,” college training has increased 
your economic value, and whatever business or profession you enter, 
adequate life insurance is a proper self-appraisal of your powers in that 
direction. 

The traditions, practices, and financial strength of the JOHN HANCOCK 
Mutual Life Insurance Company are such that a college man can take 
especial pride in having a John Hancock policy on his life. It is also 
a distinct asset from the start. It will pay you to buy it; and later on, 
should you think of joining the field corps of this company, it will also 
pay you to sell John Hancock policies. Our representatives will tell you 
just how, and assist you in selecting both your career and your insurance. 


cAddress cAgency Department 


Sixty-one Years in Business 


“< 
Now insuring One Billion Seven 
Hundred Million Dollars in 
policies on 3,250,000 lives 


Cu Gra 7 
LIFE INSURANCE COMPANY 


OF BOSTON. MASSACHUSETTS 


CIVIL ENGINEERING, 1922 


HE Civil Engineers of the Class of 1922 held their 

first reunion banquet on January 26, 1924, at the 
Hotel Walton. The affair was in charge of a com- 
mittee composed of John W. Cornell, Jr., Frank F. 
Davis, and Edmund F. Burke, and it proved such a 
success that the class plans to make it an annual 
event. For this purpose a permanent class organiza- 
tion was formed, with Davis as President, and Burke 
as Secretary-Treasurer for the ensuing year. 

The class intends to issue in the near future a year 
book containing a list of the addresses and business 
connections of all the members and news of their 
experiences during the first year out of Pennsylvania. 

The great interest shown by those present at the 
banquet and the show which followed speaks well 
for the spirit of fellowship and unity which exists in 
this group of Engineering Alumni. Practically all 
of the members who are located in or near Philadelphia 
attended the reunion. Those present, in addition 
to the committee, were Creskoff, Greenwald, Kline, 
Levin, Levy, Mitchell, Munshower, Parnis, Pontz, 
Schlein, Schwartz, and Street. 


MOORE SCHOOL OPENING 
(Continued from page 8) 
in material civilization that the world has ever known, 
would also be lost. 
This great advance came quickly once the insisten e 


of Francis Bacon was accepted—the insistence that 
man is the servant and interpreter of nature, that 
truth is not derived from authority, rather authority 
from truth, and that truth and knowledge of truth 
come from experience. Our numerous and rapid in- 
ventions are directly due to the desire to investigate 
natural phenomena not to substantiate previously 
conceived and dogmatic laws, but to investigate with 
the purpose to discover new laws. 

A century ago there was not a railroad in all America 
or Europe. The steamboat was still a doubtful experi- 
ment. Coal was just coming into use, and mineral 
oil had not yet been discovered. The possibilities of 
the steam engine in conjunction with generators were 
just becoming appreciated. 

Today all this has been changed by the telegraph 
and telephone—both wired and_ wireless—railroads, 
and the many other inventions with which we are 
familiar. 

But in spite of this great development, one is dazzled 
by the brightness of the possible future. To meet 
the great responsibilities of the future, men are required 
of great insight, vision, and resourcefulness. And with 
all these they must have a good, sound, fundamental 
training. Finally, it is to give them this most important 
training that schools such as the new Moore School 
are founded. 


Seniors and Alumni see page 42 


See New Name Contest, page 50 
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NEW ECONOMICS COURSE 
FOR MOORE SCHOOL 


A new course in social, political’ 
and economic problems is _ being 
given for the first time to the 
Juniors of the Moore School. Dean 
Pender states that this course, 
known as Economics 8, is in the 
nature of an educational experi- 
ment and if as successful as antici- 
pated will be a permanent part 
of the course. The course is given 
by fourteen professors of the Whar- 
ton School, most of them heads of 
departments, each one having the 
class for two periods. 


During the first class period the 
professor will present some ele- 
mentary phase of business and will 
give a problem involving this special 
aspect. They will also give refer- 
ences for outside reading on the 
subject. These problems are to be 
solved outside of class from the 
material gathered from the lecture 
and reading. In general, there will 
be allowed considerable leeway for 
the student to use his own judg- 


ment. One week later the professor 
will again have charge of the class 
and will discuss the solutions turned 
in, and the proper solution of the 
given problem. 


The course starts out with a 
problem in investments and con- 
tinues with problems in finance, 
partnership and organization, cost 
keeping, merchandizing, labor, 
transportation, finally leading to 
broader examples involving national 
and political issues: No attempt is 
being made to instruct in all the 
basic principles of business, but 
merely to make the student ac- 
quainted with what he may come 
in contact with after graduation. 
If desired the student may go 
deeper into any one of the subjects 
during the Senior year. The course 
also gives the student a chance to 
“get a line on himself” in other 
than technical subjects. 


Dr. J. H. Willits of the Industrial 
Department of the Wharton School 
has general charge of the course. 
Dr. Willits is an authority on labor 


subjects having been appointed as 
chairman of Governor Pinchot’s 
Fact Finding Commission during 
the recent anthracite miners’ strike. 
The other members of the faculty 
lecturing in the course are: Dr. 
Mead and Dr. Conway, of the 
Finance Department; Dr. Sullivan 
and Mr. Raine, of the Business 
Law Department; Mr. Lansburg, 
and Dr. Moxey, of the Accounting 
Department; Dr. Hess, of the Mer- 
chandizing Department, and Dr. 
Huebner, of the Insurance Depart- 
ment. Dean Johnson, who is a 
transportation expert, and who fixed 
the Panama Canal rates, will present 
the transportation problem. Dr. 
Roland Morris, former Ambassador 
to Japan, will present a problem 
on the Far East, and Dr. Patterson, 
the head of the Economics Depart- 
ment, who has recently made a 
study of the German situation, will 
present a problem on the Ruhr. 
Dr. Kelsey, of the Sociology Depart- 
ment, and Dr. Young, of the Politi- 
cal Science Department, will present 
problems in their field. 
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Our catalog will so 
forward to YOU on 
receipt of YOUR in- 
vitation to send it. 
it. If YOU are in- 
terested in power 
transmission YOU 
will need this practi- 
cal hand book. 


This cut indicates we are 
members of the American 
Gear Manufacturers Asso- 
ciation. 

Recognizing the necessity 
for standardization. in the 
gear industry and the need 
of improvement along 
other lines this association 
was founded eight years 
aso. 


ork 


Showing several styles 
and kinds of speed re- 
ducing units. Pro- 
duced in any ratio, 
up to 200 H.P. vertical 
and horizontal... 
Worm gear, spur gear 
and herringbone gear. 


1120-1128 Vine St. 
SPhiladelphia 
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Why Arsenic is Used 
in the Manufacture 


of Glass 


Arsenic is one of the 
ingredients entering 
into the composition 
of glass. 


Glass can be produced 
without it, of course, 
but arsenic is a decol- 
orizer neutralizing ob- 
jectionabie color and 
adding brilliancy and 
lustre to the finished 
product. 


All glass, whether ordi- 
nary window glass or 
of the finest quality, 
such as enters into the 
manufacture of optical 
lenses, is basically the 
same. The difference 
lies mainly in the de- 
gree of refinement to 
which it is subjected 
during the process of 
manufacture. The em- 
ployment of arsenic in 
making glass, there- 
fore, is distinctly a 
process of refinement. 
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ANALYTICAL, RESEARCH 


ee and CONSULTING 


CHEMISTS 


Established 18 Years 
Food and Drug Experts 


EXPERT 


Testimony and Litigation Work 


JOSEPH S. CARLITZ & CO. 
159 N. 2nd St., Philadelphia 


Jos S. Carlitz—vU. of P., ’05 


RICHARD L. HUMPHREY 


M. Am. Soc. CE-M. Inst. C. E. 
CONSULTING ENGINEER 
Philadelphia 


CHARLES S. LEOPOLD 
ENGINEER . 

213-15 SOUTH BROAD ST. 
Philadelphia 


CHICAGO 


McClellan & Junkersfeld 


INCORPORATED 


ENGINEERING AND 
CONS TRUCTION 


45 William St., New York 


PHILADELPHIA 
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SUPERVISORY CONTROL 
DEMONSTRATION 


On December 11th, the Electricals 
witnessed a most unusual demon- 
stration of a device for supervisory 


control that was recently developed — 


by Mr. Wensley of the Westing- 
house Company. The apparatus is 
used in conjunction with the opera- 
tion of automatic sub-stations. 
Automatic sub-stations are designed 
to operate under certain definite 
conditions and with the help of 
this system they can be controlled 
from one central office to take care of 
unusual conditions and emergencies. 
The apparatus not only operates 
the controls at the sub-station, but 
notifies the load dispatcher when 
the desired operation has been com- 
pleted. Mr. Wensley showed how 
entirely foolproof the outfit is by 
causing shorts, grounds, and open 
circuits while the impulses were 
being transmitted, but there was no 
miscarriage of signal or wrong 
operation. One of the most inter- 
esting points from the engineering 
standpoint was that only standard 
materials were used in its construc- 
tion thus saving the usual large 
initial cost of making new machine 
tools and parts. : 


TAU BETA TF 


On Friday evening, January 11th, 
Tau Beta Pi gave its annual dance 
in honor of the men elected to 
membership during the first term. 


The guests of honor were: Chorl- | 


ton, C.E., 02; L. J: Gruehn, Cola 


95: A. W. Doll, M.E., “24; ae 
Davis, Ch.E., 724; R. J. Endrissy)| 
C.E., ’24; K. R. Knoblauch, Ch.E., | 
24: B. C. Koch, Ch.E., 724; D. J. | 
Lamont, C.E., 724; O. P. Ortlieb, 
E.E., 24; H. W. Parker, M.EQ 
04: S. Tarzian, E.E., 24; A. Wolf. | 
E.E., ’24; J. N. Wurst, Ch.E., 24) | 


Scofield Engineering Co. 


HIRES TURNER CONSULTING ENGINEERS 


GLASS COMPANY 


30th and Walnut 
PHILADELPHIA 


Power Stations, Hydraulic Devel- 
opments, Gas Works, Electric 
Railway | 


PHILADELPHIA 


The affair was held at the Plastic 
Club, and was so thoroughly en-_ 
joyed by both new members and 
old that the chapter decided to _ 
give an open dance in the near 
future. This will be held in the) 


NEW NAME CONTEST 


THE TowNE ScIENTIFIC SCHOOL JOURNAL wishes to announce that 
owing to its expansion to include the Architectural School and both the 
Engineering Schools it has been decided to change its name to one more 
representative and wishes to announce that a contest is now open. Here 
is a brief summary of the contest: 

The prize will be a Shaeffer ‘‘Life Time’”’ fountain pen. 
The judges will be Dean Frazer, Dean Pender, Dean Laird and 
Professor Morris. 
The contest closes March 20, 1924. 
Watch the Bulletin Boards for details. 


Engineering Building on February | 
29th, and will give the under-— 
classmen an opportunity to become | 
acquainted with the upper-classmen. © 
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Something Happene 


Engineering 
Owes To 
Sound 


Principles 


ERHAPS no phase of elec- 

trical development is more 
fascinating than the events & 
leading up to the practical use of elec- 
tricity as the motive power for street 
railway transportation. 

It is a story of “midnight oil’’, hard thinking, ex- 
treme perseverance. No better example of the value 
of sound principles to present day engineering could 
be cited than the Westinghouse No. 3 Motor, as in- 
troduced in 1891. 


Its design was so fundamentally correct and the 
details were so soundly worked out that subsequent 
developments of railway motors all followed the prin- 
ciples embodied in it. Now let’s see what bearing this 
has had on modern transportation. 


In 1700 the first permanently fixed rails made their 
appearance. In 1831, in New York, horse cars began 
operation. In 1834, after fruitless attempts to apply 
steam, compressed air, gas, etc., to these cars, a 
Vermont blacksmith, one Thomas Davenport, sug- 


Westinghouse 


ACHIEVEMENT & OPPORTUNITY 


a ES 


aa | 


d in 1891 


i | 
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Westinghouse Motor, No. 3, the Progenitor of the 
Present Universally-Adopted D.C, Railway Motor. 


gested that electricity be used as the motive power. 


The very first practical commercial dynamo, built by 
Gramme, in 1862, made this suggestion a possibility. 

It was natural that George Westinghouse, with his 
intense interest in transportation, should take up this 
problem. From 1889 to 1891, he, with his organiz- 
ation, worked continuously to perfect a commercially 
practicable railway motor, and the famous No. 8, 
daddy of all street railway motors, was the result. 


As mentioned before, the principles embodied in the 
No. 3, thirty-two years ago, are still in use, and at least 
ten prominent features of this remarkable motor are 
to be found in present-day types. A number of these 
early motors are still in operation—a tribute to sound 
engineering principles. 


ESTINGHOUSE 
ELECTRIC 
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Hammered orPressed 


Smooth Forged 
Rough Turned 


Finish Machined 
Treated 


From the largest to the smallest 


Tioga Steel @ Iron Co. 


52nd and Gray’s Ave., Philadelphia, Pa. 


Subsidiary of Taylor-Wharton Iron & Steel Co. 
High Bridge, New Jersey 


OTHER PLANTS: 
Philadelphia Roll @ Machine Co., Philadelphia, Pa. 
Wm. Wharton, Jr., @ Co., Inc., Easton, Pa. 
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Ford & Kendig Co. 


Steam Supplies Power Piping 


Engineering Specialties | 


DISTRIBUTORS 
‘National’ Welding-Scale Free Pipe 


~“T_unkenheimer’ Valves and Specialties 


“Durabla’” Gauge Glasses and Packings 


1428-30-32 CALLOWHILL STREET 
PHILADELPHIA 
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For this he was 
sent to prison 


English philosopher andman Roger Bacon may not have invented gun- 
oni the University of Pais, ~=—«s POWGer, as has been claimed by some biog- 
Minne Oe pecius, Opus —_ raphers of the famous Franciscan friar, but 
SS ee . he exploded some of the outstanding errors 
of thirteenth century thought. Because of 
his advanced teachings, Bacon spent many 


years of his life in prison. 


In an age of abstract speculation he boldly 

asserted the mathematical basis of all the 

sciences. But even mathematical calcula- 

tion, he showed, must be verified by ex- 
periment, which discovers truths that spec-~ 

ulation could never reach. : 


In the Research Laboratories of the Gen- 
eral Electric Company, Bacon’s principles 
are followed in every experimental investi- 
gation. The gas-filled electric lamp and 
the electron tube were worked out on 


| More than a million dol- 


lars a year is devoted to paper, but it was experimental verification 
research by the General 5 2 

Electric Company in of the underlying mathematical theory that 
order that the giant — aes ° . . 
electricity—may be made electric illumination, radio broadcast- 
made more and more ° 

casefal do taankind. ing and X-rays what they are today. 


GENERAL ELECTRIC 


Printed by Westbrook Publishing Co., 1217 Market Street, Philadelphia, Pa. 
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HE U-RE-LITE is an appliance WHICH 

- ELIMINATES THE DELAYS, ANNOY- — 
ANCES AND CONTINUED EXPENSE) 
INCIDENT UPON THE BLOWING OF FUSES. 
It is an I-T-E CIRCUIT BREAKER enclosed with- 
in a specially constructed steel case, from the front 
_ of which projects a convenient operating handle. 
THE INITIAL COST OF THE U-RE-LITE [5° 
THE ONLY: COST! It not only gives 100% pro- 
tection to the motor or lighting circuit, but it also 
protects the employee from coming into contact 
with live parts. The U-RE-LITE automatically 
opens the circuit at a predetermined point or when- 
ever there is a short circuit or overload on the line. 


or child. Simply turn the handle: 


First to the left, then to the right, 
Turn the rere: and deed Lk 


URE-LI TE ! Don’t call pe your electrician. 
YOU DO IT! 


Whether your service is 550 Volts A. C., or 250 Volts D. C., whether i Meaney — : 
your motors are 200 H. P. at the former voltage or 300 H. P. at the best isnt * 
latter, we have the U-Re-Lite to fit your needs. : ; 
FUSES ARE GOOD UNTIL USED! THE U-RE-LITE IS GOOD 
NOT ONLY “UNTIL USED” BUT FOREVER AFTER! BUT 


THAT'S NOT HALF OUR STORY. ITS, THE LOSS IN PRO- 
DUCTION THAT COUNTS. WRITE FOR CATALOG. 
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It can be closed again in a jiffy by any man, woman _—itWt 


Why do so few engineers 
win to the top 


—while so many are lost in the crowd? 


N IMPRESSIVE FIGURE 

in the field of technical edu- 

cation is Dean P. F. Walker, head 

of the Engineering School of the 
University of Kansas. 


With keen personal interest Dean 
Walker has watched the progress 
of the engineers whom he has 
trained. And he has noticed that 
in a very short time after their 
graduation they have separated 
themselves into two distinct groups. 

The majority, adding nothing to 
their technical training, have grad- 
ually settled down into the rut of 
a specialized job. 

The others have come to realize 
that without business training, 
technical training carries a man 
just about so far, and no farther. 


But how can a technical man 
secure the distinct and profitable 
advantage of business training? 
The best answer to that question 
which Dean Walker has been able 
to find is the Alexander Hamilton 
Institute. 


In a recent letter he wrote: 


The danger of specialization 


“For the young engineer who has left 
school and gone into some position where 
his time is filled with technical matters 
associated with his job, it is of the utmost 
importance that the Business Course of the 
Alexander Hamilton Institute should be 
brought to his attention. 


“From my own past experience I know 
there is a tendency to let down and to per- 
form only the routine work called for on 
the job. This is the most dangerous thing 


Alexander Hamilton Institute 


<> 


In Canada: C.P.R. Building, Toronto 
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P. F. WALKER, Dean of the Engineer- 
ing School of the University of Kansas 


On this page, Dean Walker 
answers the most pressing 
question that challenges the 
young engineer graduate 
today. 


that can befall a young engineer graduate. 
The Modern Business Course becomes a 
continual challenge and stimulus, impelling 
him to go on with his work in lines that 
will supplement the technique of his engi- 
neering job. I recommend it without qualifica- 
tion to all men who graduate from this school.” 

Rather a startling statement, 


coming from such a man, isn’t it? 


But put it to the proof yourself. 
Look about you, and in case after 
case you will find the specialist in 
a subordinate position, while at 
the head of the business is a man 
who may know less about each 
department than the department 
heads, but whose all-round knowl- 
edge of business fits him to direct 
their activities. 


What the Institute does 
When Mr. T. H. Bailey Whipple 


was Director of Education for the 
great Westinghouse Electric and 
Manufacturing Company, he said: 

“TI know of no other preparation that 
equals your Course for fitting a man to grasp 


his opportunity and succeed init 
when it comes. 


“If conscientiously pursued, 
your Course, coupled with one’s 


ALEXANDER HAMILTON INSTITUTE 


In a few words, this is what the 
Institute does: 

It takes a man in any depart- 
ment of industry, technical or cler- 
ical, and gives him a working 
knowledge of all the other depart- 
ments. In a few months of inter- 
esting reading, it gives him a con- 
ception and understanding of busi- 
ness as a whole which ordinarily 
he could gain only after years of 
actual experience. Automatically 
it lifts him out of the class of men 
of which there are too many, 
into the class of which there are 
too few. 


' Send for this book 


Technical men find much that is 
interesting and valuablein the Insti- 
tute’s descriptive book, “‘A Definite 
Plan for Your Business Progress.” 
It gives all the factsabout the Mod- 
ern Business Course and Service, 
and tells what it has done for over 
20,000 other technical men. More- 
over, it contains an interesting 
chart whereby you can measure, 
by weeks and months, the future 
advancement which you can attain. 


This booklet will be sent you 
gladly, and without the slightest 
obligation. If you have ever asked 
yourself, ““Where will J be ten 
years from now?’—send for it. 


This coupon will bring you the facts 


daily problems and activities. un- Eee 
questionably does for men what | 86 Astor Place New York City | 
experience and native ability | 
alone can never do.” | Send me the book, “A Definite | 
Plan for Your Business Progress,” 
| which I may keep without obligation. | 
| INAIN Gos ooo hes ik es ree we pes eee de ceeese 
Please write plainly | 
| Business 
| Address Terre reer eee ee eee ee eococeceenee | 
5 Business 
In Australia: 42 Hunter St., Sydney l Pom iON) es a ess cane cove 


Appleton & Liptrott, Inc. 


1480 BROADWAY 
NEW YORK 
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Packless Radiator Valves 


MARSH 
Modulation Radiator Valves 


MARSH 


Herringbone Gears com- 
bine strength with quiet 
running. We produce 
these gears up to 160 in. 
diam., 30 in. face. 


We produce spur gears 
up to 160 in. diam., 30 
in. face. Also worm 
sears up to 160 in. diam. 
The manufacture of 
gears is our specialty, 
YOU can better afford to 
buy your gears from a 
specialist than waste 
time and effort TRYING 
to make them. 


Internal gears are used 
when convenience dic- 
tates, and are very neces- 
i sary in many cases. We 
| produce them up to 80 
in. diam. 


Our catalog is free, full 
of information, liberally 
illustrated with cuts. We 
will gladly send one to 
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University of Pennsylvania 


FOUNDED 1740 


The Towne Scientific School 


1875 


COURSES IN 


CHEMISTRY CIVIL ENGINEERING 
CHEMICAL ENGINEERING MECHANICAL ENGINEERING 


For general information relating to the Towne 
Scientific School, address 


JOHN FRAZER, DEAN 
Engineering Building, University of Pennsylvania, Philadelphia, Pa. 


For special information relating to individual courses 
write as follows: 


For the Courses in Chemistry and Chemical For the Course in Civil Engineering . 
Engineering Pror. E. T. GRANDLIENARD, Acting Director 


Pror. Wavter T. Taccanr, Director Engineering Building, University of Pennsylvania 


: : ; : For the Course in Mechanical Engineering 
John Harrison Laboratory of Chemistry, University ProF. ROBERT H. FERNALD, Director 
of Pennsylvania Engineering Building, University of Pennsylvania 


The Moore School of Electrical Engineering 


1923 


COURSE IN 
ELECTRICAL ENGINEERING 


For information relating to the Moore School of 
Electrical Engineering, address 


HAROLD PENDER, DEAN 


Engineering Building, University of Pennsylvania 
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The University Building Program 


THE NEW HEATING PLANT 


oe TION of the heating plant has also 
been started. The new plant will be located 
just south of the South Street bridge near the bank 
of the river. It is always rather difficult to make a 
purely utilitarian building such as this an architectural 
triumph but excellent results have been obtained in 
this case. The frontispiece gives the view as seen from 
the river and shows the manner in which the stack 
has been treated to harmonize with the building as a 
whole. The general impression is one of mass, each 
side broken by four immense windows. The connec- 
tion with the South Street bridge is shown in Fis, 9. 
This double stairway reached through an arch also 
gives access to the river fields. 

The building will be supported on concrete caisson 
foundations. The work on these foundations is near- 
ing completion at the present time. All work in the 
caissons is done at atmospheric pressure, it being 
unnecessary to use a closed caisson because of the 
solidity of the ground. The caissons themselves are a 
series of large steel tubes telescoping one within the 
other until the required depth has been obtained. 
The building will be of reinforced concrete construc- 
tion with a veneer of dark red brick. It is expected 
that the new plant will be ready for operation by 
next fall. After the completion of the new plant the 
present lighting and heating station will be torn down 
and the Irvine Auditorium built on the site. 


Electricity for lighting and power will be purchased, 
only heat being supplied by the new station. The 
University lighting load is insufficient to warrant the 
use of only exhaust steam from turbo generator units 
for heating purposes and it is estimated that there will 
be a yearly saving of nearly $80,000 under the new 
plans. 

Coal will be brought directly to the heating plant 
in railroad cars over a siding. By means of a conveyor 
it will be transferred to overhead storage bins. This 
method of coal handling in itself will cause quite a 


saving as in the present plant all coal must be hauled 
with wagons or trucks, there being no railroad con- 
nection. Thirty-fourth Street will never seem the 
same without the daily parade of coal wagons drawing 
up under the ornate red ash can behind the present 
plant. The newest mechanical devices will be used 
for handling the coal and ashes. 


The plant will be equipped with three 725 H. P.. 
Stirling type boilers, and one 500 H. P. Springfield 
boiler. Chain grates will be used throughout being 
fed directly from the overhead storage bins. Steam 
will be generated at 200 or 225 pounds per square 
inch pressure, and about 75 degrees superheat. The 
steam will be conducted through two 8-inch pipes to 
the connection with the present steam-pipe system. 
These mains will run under the South Street bridge 
then under Franklin Field and Harrison Laboratory. 
There will be an expansion bend under Harrison 
Laboratory and then a short main will connect with 
the present lines under the old power house. At this 
point the pressure will be reduced to 100 pounds for 
distribution, this being the present distribution pres- 
sure. ‘The pressure will be further reduced to about 
5 pounds in each of the buildings using it for heating 
purposes. The higher pressure steam will also be used 
in the Engineering Building and some of the hospital 
group. The condensate will be returned through a 
4-inch pipe, a pump being located in the basement 
of the gymnasium. Some of the buildings have their 
own heating plants at present and these also will 
all be supplanted by the main steam plant. 


In conjunction with these changes the electrical 
system of the University is being changed over for the 
use of A. C. At present, current is distributed as low 
voltage D. C., but under the new plans it will be dis- 
tributed at 2400 volts A. C., and stepped down to 
110 and 220 volts in each building. This will give 
lower distribution losses and better voltage regulation. 
The use of D. C. will be continued in the Engineering 
Building, Hospital, and Medical Building. 
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BENNETT HALL 


OMEN students at the University of Pennsyl- 

vania have waited impatiently for nearly a 
quarter of a century for some material benefits from 
the generous bequest of the late Colonel Joseph M. 
Bennett. These benefactions were left specifically for 
the use of the women students, and they are at last 
beginning to be applied in the erection of a building 
especially devoted to their comfort and accommoda- 
tion; while the delay has left the women practically 
without adequate facilities of their own, it has not been 
without its advantages. The bequeathed properties 
have increased in value and the income has been 
allowed to accumulate. The trustees have from time 
to time added to the total until it has reached a sum 
which justifies them in beginning construction on 
Bennett Hall on the southeast corner of Thirty-fourth 
and Walnut Streets. 

With the construction of this building the University 
will carry out its part in the completion of the circle 
at the intersection of Thirty-fourth Street, Walnut 
Street, and Woodland Avenue, which it is thought 
will be called Franklin Circle in honor of the founder 
of the University. A sufficient amount of ground has 
already been donated by the University at the south- 
west and southeast corners of the campus, while the 
fraternity occupying the building on the northeast 
corner of Thirty-fourth and Walnut Streets has given 
a corresponding amount. When the circle is completed 
in accordance with the city’s plans it will greatly relieve 
the traffic congestion at this point. 

Bennett Hall, as provided in Colonel Bennett’s will, 
is to be for the instruction of women students and 
will contain dormitories, classrooms, gymnasium, etc., 
for the women, but may also be the home of the 
Graduate School and the School of Education. . It will 
provide offices for the Deans of the School of Educa- 
tion and the Undergraduate School. The concentra- 
tion of these schools in Bennett Hall will greatly relieve 
the pressure now put on College Hall. 


With its completion the trustees of the University 
will have carried out the provisions in the will, which 
gave to the University the old Chestnut Street Opera 
House as well as the properties from 3340 to 3346 
Walnut Street, inclusive. From a portion of the pro- 
ceeds from the sale of the Opera House the University 
purchased the open lot at the southeastern corner of 
Thirty-fourth and Walnut Streets. 

The building, which according to contract, will be 
completed by July, 1925, in readiness for the fall term 
of the University, is to be Tudor Gothic in design, 
a style which is becoming more and more popular in 
collegiate work. The proposed style of Bennett Hall 
is very good, but the fenestration, especially of the 
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front elevation, seems inadequate for school use. The 
narrow windows of this style of architecture give the 
impression of a dim interior necessitating artificial 
light, whereas a building of this type should have the 
best lighting possible. The main entrance and the 
tower which form the central motif of the facade 
seem insufficient for the mass of the building. A more 
dominating tower and a better studied door-way 
would much improve the aspect of the whole building. 
The school, which will be completed at a cost of approxi- 
mately $650,000, is designed by Stewardson & Page, 
of. this city, who were the architects for the Engineering 
School, the dormitories, and other University buildings. 


OrHEeR BurLDING OPERATIONS AND FuTuURE PLANS 


A new wing to the University Museum is now nearly 
completed. This addition follows out the original 
plans for the Museum which was to be built in sections. 
At present, it is about one-fourth completed. The 
Museum will eventually occupy the present Museum 
field and will consist of two wings such as the one 
built at present meeting in a large central tower. 

An addition is being made to the library to house 


(Continued on page 50) 
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The Ordnance Department and Industrial 
Preparedness 


PREPARED BY Captain W. E. Dirmars, U. S. A. 


HEODORE ROOSEVELT in an address before We then realized the seriousness of the task. Millions 

the War College in June, 1897, spoke in part, as of men were required and we blamed ourselves for 
follows: “It has always been true, and in this age not training some of them ahead of time. Rifles and 
is more than ever true, that it is too cannon were necessary and we 
late to prepare for war when the hardly had enough for the peace- 
time of peace has passed. It is tco time regular army. We were short 
late to make ready for war when the of everything except the service 
fight has once begun.” What Roose- of hordes of eager recruits who 
velt said in 1897 held true in 1917 thronged to recruiting stations to 
and holds true at the present time, offer themselves to their country. 
especially from an industrial point There was confusion everywhere. 
of view. There was a hurry and bustle to 
Prior to the World War, the get something done which made 
United States failed to perfect a matters worse. Order gradually 
war plan or to establish a definite came out of chaos. We organized 
military policy. Attempts had been and trained our scldiers. Our allies 
made in that direction, but the ‘generously released munitions to us. 
American people were then, as now, American industry got into its 
easily susceptible to false doctrines stride and began turning out that 
of universal peace, as they felt that flood of war material which exer- 
they had adequate security in the cised no small influence on the out- 
land and water boundaries which come of the struggle. The war 
nature had provided, and in the ended in victory. We had impro- 
peace panaceas which are always vised armaments as we had always 
with us. Though our entry into done in the past and had again 
the World War seemed inevitable, carried through successfully in spite 
our people did little or nothing to of unpreparedness, but it may be 
anticipate it, and our commitment added, with the assistance of our 
to the conflict came as a surprise to allies. The achievements of our 
the majority of them. But for the arms were monumental, and the 
counsel, efforts and aid of our allies, people gloried in the victory. How- 
our presence in Europe, it is now ever, elation soon gave place to 
realized, would not have materially reconstruction, and the lessons of 
contributed to victory. the war were in grave danger of 

The first surprise over, the next being forgotten. 

thought was of the ways and means Having now learned many of our 
immediately available for prosecut- delinquencies prior to and during 
ing the war. There was a stock- hostilities, and more fully realizing 
taking. The conclusion was reached our tendency to neglect some of our 
that since our allies and the enemy obligations of citizenship, it is well 
were holding a stabilized line and to consider occasionally in time of 
nothing could be done until superior peace, a few of the numerous factors 
munition power was developed, it World's Largest Aerial Banyt which we must take into considera- 
would be best to limit our participation to assistance tion if we wish to be successful in any future war that 
with money and munitions. But the Germans broke may be “thrust upon us,” and thus continue the 
through in 1918 and man-power as well as munition — principles for which our forefathers gave up their lives. 
power became necessary if defeat was to be averted. Training for citizenship and preparation for national 
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defense lie wholly within the hands of the people 
selves, and especially in the hands of the younger 
generation now in the schools and colleges. It is from 
the latter that the majority of the future leaders of the 
nation will come, and it is to those graduates and 
undergraduates of the University of Pennsylvania 
who will aid in running the industrial organizations 
of the United States in our next war that this brief 
article is addressed. 
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sovereignty was directly due to our state of unpre- 
paredness. It took four months to put the Draft 
Act into operation. Congressional appropriations for 
financing the war did not materialize until October, 
1917. Our designs for artillery and other weapons 
had to be changed with great loss of time, in order 
that we might take advantage of the allied munition 
production in this country. Training camps had to be 
constructed. Shipping to transport our troops to 


Comparison of Modern and Pre-War Mortars 


The outstanding lesson of the World War was, 
without doubt, the fact that unpreparedness, military 
and industrial, greatly increased the cost of war in 
lives and money and unduly prolonged the combat. 
General Pershing has given it as his fixed opinion 
that “if America had been adequately prepared our 
rights would never have been violated or our safety 
threatened.” According to our greatest military 
authority the need of using force to defend our 


Europe was lacking and had to be developed. Since 
time is of the essence in war and cannot be appro- 
priated like money, every minute becomes precious. 
Every hour cut from the end of a major conflict means 
a vast sum of the taxpayers’ money saved. It is 
impossible to evaluate the cost in lives, for every hour 
of combat snuffs out hundreds cf men. Unprepared- 
ness made the World War last nineteen months for 
the United States and cost billions in money and 
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hundreds of thousands of lives. Is it extravagant to 
assert that planning in advance would have brought 
victory sooner? Would our national debt be in the 
neighborhood of twenty-three billion dollars if our 
men could have been put on the firing line, properly 
munitioned, a few months sooner? Would there be 
so many military cemeteries in France if the Armistice 
had occurred in July rather than in November? 

The World War to most people is a closed incident 
except when income tax returns are made out. All 
of us then realize that it is still with us. Each of us 
pays a few more dollars each year because we were 
unprepared in 1917. It will be many years before the 


Ge 


TRAVERSLNG HANDWHEEL 


-TRAVERSING DEFLECTION 


Modern Anti-Aircraft Gun 


difference between what the insurance policy of reason- 
able preparedness would have cost and the actual 
expenditures of the World War will be reflected in a 
substantial reduction in our tax payments to the 
government. 

Past experience is said to be the best guide for future 
action. Congress had a group of clear-sighted men 
in 1919 and 1920 who realized that the lessons derived 
from our experience in the World War should be capi- 
talized in legislation for our future guidance. The 
man in the White House clearly realized our short- 
comings and urged Congress to provide a framework 
of national defense which would take into account 
the lessons of the war. It is to the credit of our national 
legislature that they responded with the National 
Defense Act of 1920. This is the most constructive 
piece of military legislation ever passed by the Congress 
of the United States. It recognizes that our people do 
not want militarism of the Prussian type and provides 
instead for that true national mobilization which 
comports best with our democratic institutions. 
Universal obligation for service is a cardinal] principle. 


The obligation of industry is covered in one section 
providing that the Assistant Secretary of War shall 
make such arrangements as may be necessary to insure 
adequate industrial preparedness. The insertion of 
such a section is a great departure from any military 
legislation of the past. It is a tacit recognition of the 
fact that industry is an integral part of our war-making 
machinery, and must be organized for its war task 
just as carefully as the man-power. It is a recognition 
that the manufacturer, in time of war, forms an ele- 
ment in that army of industry behind the lines without 
which modern battles cannot be won. 


Ture ArMy ORDNANCE DEPARTMENT 


In accordance with the provisions of the National 
Defense Act of 1920, the Ordnance Department of the 
United States Army consists of “one Chief of Ordnance, 
with the rank of major-general, two assistants with 
the rank of brigadier-general, three hundred and 
fifty officers in grades from colonel to second lieutenant, 
inclusive, and four thousand five hundred enlisted 


33 


men. 


Mission 


The mission of the Ordnance Department, Major- 
General C. C. Williams, Chief of Ordnance, has said 
is “‘to endeavor to make arrangements for an adequate 
supply of the most effective munitions the country’s 
resources and engineering ability are able to produce.” 


“This supply should, at the minimum,” General 
Williams says, “be equal in quality and quantity to 
that available to our enemy.” 


ORGANIZATION 


In order that its mission may be efficiently per- 
formed, the Ordnance Department has been organized 
for the design, manufacture and procurement, care and 
issue of ordnance material. 

Exclusive of the administrative organization, the 
Ordnance Department consists of three main divisions, 
viz.: The Technical Staff, the Manufacturing Service, 
and Field Service. 


ADMINISTRATION 


The Ordnance Department is administered by the 
Chief of Ordnance under the direction of the Chief 
of Staff of the Army and under the control of the 
Secretary of War. The general ordnance office in- 
cludes an executive section, a fiscal section, a statisties 
and industrial war planning section, a military per- 
sonnel section; the chief of each section reporting 
direct to the Chief of Ordnance. 


In addition to the general office, a separate adminis- 


PRE 


tration division is organized under the Chief of Ord- 
nance with general administrative functions, including 
procurement of civilian personnel, contracts, mail and 
records. 


TECHNICAL STAFF 


In the design of ordnance, the Technical Staff js 
the official agency of the Ordnance Department. Its 
function is to establish policies for the development 
of ordnance material which are in accord with the 
needs of the using services of the army, and to see 
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and their fabrication. This service controls the manu- 
facturing arsenals of the government, and is the medium 
of contact with the commercial plants of the nation. 
Actual contact with industry is obtained by a de- 
centralized system of investigation and action. Follow- 
ing the practice of certain large commercial firms in 
dividing the country into districts for sales purposes, 
the Ordnance Department has divided the country 
into fourteen districts. The areas of the districts are 
inversely proportional to the industrial density. A 
district of small area is usually of great size industrially, 


6” Field Gun at Rock Island Arsenal 


that the work of the manufacturing service is in keep- 
ing with these needs. 

To msure co-ordination in ordnance development 
an Ordnance Committee has been organized to aid the 
Technical Staff, composed of ordnance officers, officers 
of each combatant branch of the army, and a repre- 
sentative of the bureau of ordnance of the navy. 

The Technical Staff includes a research and ordnance 
theory division, an ammunition division, an artillery 
division, and an infantry and aircraft armament 
division. 

MANUFACTURING SERVICE 


The Manufacturing Service of the Ordnance Depart- 
ment designs, produces and procures ordnance material. 
It has full charge of the manufacture and procurement 
of ordnance, including raw and intermediate materials 


and vice versa. In each of the districts the Ordnance 
Department is represented by a very prominent 
civilian business man, with the title of District Chief, 
who functions in a dollar-a-year position. Each Dis- 
trict Chief has a regular army officer as an executive 
assistant. 

The district system, in time of peace a war plans 
organization only, will continue in time of war as a 
directing and co-ordinating agency for the different 
industrial areas. Manufacturers will deal locally with 
the Ordnance District Chief, who will be empowered 
with full authority to negotiate contracts and direct 
manufacture, and who will doubtless be known per- 
sonally to each contractor. The “red tape”? of govern- 
ment procedure will be shortened and there will be 
less running to Washington every time a difficulty 
(Continued on page 58) 
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The National Peace Tower and Carillon 


ALEC SUTHERLAND, ArcH., ’26 


HEN construction operations are concluded on 

the recently designed: Peace Tower to be erected 
in Washington, D. C., America will be able to boast 
the largest, finest and most complete carillon tower 
in the world. This is the national Peace ‘Tower and 
Carillon which will soon be erected 
in Meridian Hill Park, opposite the. 
French Embassy, in Washington. 

Of international significance as a 
symbol commemorating the victory 
of the Allies and the United States, 
it is of special interest to students 
of the University of Pennsylvania, 
as the design of the tower, which 
was selected by a committee ap- 
pointed by the American Institute — 
of Architects, is the work of Mr. 
Paul “Phillipe Cret. “Mr. Cret’s 
reputation as one of the foremost 
designers and critics of the world 
adds greatly to the prestige of the 
University Architectural School. 

The creation of a bell tower as a 
peace memorial was suggested over 
four years ago by J. Marion Shull. 

The idea was derived from the 
history and traditions surrounding 
this romantic feature of Old World 
lands. 

A carillon is an arrangement for 
playing tunes upon a set of bells 
by mechanical means. Each bell 
is directly under the control of the 
player who manipulates them all 
from a keyboard; in much the same 
manner as an organist at the con- 
sole regulates his stops. 

“Tower music”’ reached its high- 
est development in the Low Coun- 
tries, particularly in Belgium and 
Holland. To the people of these 
nations, the “music of the bells’ has been ever a 
part of their daily life, of their very existence. Here 
we find the Bauers, the Hofmanns, the Paderewskis 
of this Old World art, giving weekly recitals to audi- 
ences, often numbering 30,000 persons, crowded into 
the court below the tower. 

In Belgium, the birthplace of the carillon, are found 


the most famous bell towers, those at Antwerp, Bruges, 
Ghent, Louvain and Termonde being world famed 
for their beauty of tone. For centuries they have had 
a three-fold symbolism, standing for commercial life 
and service, civil and religious liberty and national 
and individual freedom. _Thus in 
selecting for the memorial, an adap- 
tation of the-old carillon tower, 
there is projected a structure which 
will not only enshrine these. three 
great ideals, but will stand forever 
as a tribute to the valor and devo- 
tion of Belgium in defense of law 
and liberty and the rights of free 
nations. 


The idea had professed artistic 
and sentimental appeal, but the 
scope of the undertaking was so 
large that it took time to organize 
effective support. Success was as- 
sured when the project was endorsed. 
by the Arts Club of Washington, 
an organization of over five hundred 
members who are vitally interested 
in the best in the world of art and 
music. | 

In order to hasten the transition 
of the memorial from an ideal into 
a reality, the club appointed a com- 
mittee to arrange details of financing 
the project. That their work was 
well done is attested by the fact 
that construction on the National 
Peace Tower and Carillon will soon 
begin. 

The National Commission of Fine 
Arts which chose Mr. Cret’s design 
also arranged details of selecting 
and obtaining the site of the tower. 

This mighty structure will con- 
tain fifty-four bells, or over four full 
They will be cast from war material cap- 


octaves. 
tured by Allied and American forces; the casting to 
be done under the supervision of the world’s most 
famous bell founders. . The bells will range in weight 
from 15 pounds to 10 tons. 

Under the plan, one bell will be donated by each 


(Continued on page 52) 
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The Manufacture of Cast-Iron Pipe and its 
Application in Municipal Engineering 


t.-A.: Horrer; Cu:E., °15 
Eastern Sales Manager, U. 8S. Cast Iron Pipe & Foundry Company, Philadelphia, Pa. 


Eprror’s Note.—Continuing our policy of running “Accomplishments of Pennsylvania Engineers” we are presenting to 
you this article by Mr. Hoffer. Dealing as it does with the latest development in cast-iron pipe, we know it will be of interest 
not alone to our M.E.’s and C.E.’s but to every one. We introduce to you Mr. Hoffer, one of our representative alumni of whom 


we are proud. 


HE water and gas distribution systems of a 

municipality have aptly been termed the “arteries 
of the city.” The health, convenience and progress 
of a community, as well as the future of its industries, 
are directly dependent on the water supply available, 
which should not only be adequate, but wholesome and 
pure. In like measure, the gas distribution system is of 
vital importance to the development of the community. 
The means for conveying the water and gas, therefore, 
must be entirely dependable under all conditions, so 
as to avoid interruption of these necessary public 
conveniences; and also considering the fact that the 
pipe line represents about 60 per cent of the total 
value of a water distribution system. 

The source of a municipal water supply depends 
entirely upon the local conditions. An average of 
800 cities in the United States indicates that 43.4 
per cent of the cities receive their water supply from 
wells; 21.5 per cent from rivers and creeks; 18.1 per 
cent from impounding reservoirs and mountain streams; 
9.7 per cent from lakes, and 7.3 per cent from springs. 
The source of all ground water is rainfall, of which 
20 to 40 per cent reaches the sub-soil. A porous soil, 
where the topography is more or less undulating, and 
where the porous strata are separated by tight im- 
pervious clay, furnishes a good medium for the col- 
lection of rainfall. 

The amount of water consumed by a community 
varies considerably, and is dependent upon the type 
of local industries as well as other conditions, notably 
the careful metering of water and the avoidance of 
waste. In large cities it varies from 100 to 160 gallons 
per capita per day. The average for smaller cities is 
often less, some of the larger cities having a greater 
consumption than this figure. 

The development of the gas industry in this country 
was practically coincident with that of the municipal 
water-supply systems. It is, therefore, only natural 
that the experience of the water engineers would be 
intermediated to that of the gas industry. 

Water has been distributed in various forms of 


conduits for many centuries. History reveals the use 
of clay pipe by the Assyrians and Babylonians 4000 
years B. C. Lead pipe was used by the Greeks and 
Romans in the early history of these people, although 
the definite date of the origin is unknown. Cast-lead 
pipe was used extensively in England and France in 
the thirteenth century. The great London fire in 1666 
destroyed both lead and wood pipe in that city, and 
except for house service, the use of lead pipe was dis- 
continued. The first record of the use of cast-iron 
pipe for the carrying of water dates back to 1664, 
when about 15 miles of cast-iron flange pipe varying 
in sizes from 13 to 20 inches, and of one meter lengths, 
were laid by order of Louis XIV of France, to carry 
water from the reservoirs of Picardy, France, to those 
of Montbauron; the whole supplying the city and 
reservoirs in the park at Versailles. This pipe is still 
in use and in excellent condition after over 250 years 
of service. Very notable examples of the long life of 
cast-iron pipe are the installations at Weilburg, 215 
years; Glasgow, 170 years; Rheims, 165 years; Cler- 
mont’Ferrand, 165 years; Stolpen, 125 years. The 
adoption of cast-iron pipe for gas distribution systems 
dates practically from the very inception of the in- 
dustry. The earliest records indicate that the first 
installations in this country were made in Baltimore 


“‘Log Pipe’’ Bored Logs 
Laid in Philadelphia 
before 1820 
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between 1820 and 1835, Baltimore having observed 
in 1916 the 100th Anniversary of the first gas plant 
in America. The cast-iron pipe originally installed 
is still in service, and upon recent examination, it 
was found to be in first-class condition without any 
signs of deterioration. 

Bored logs were used in the early days of water 
systems in the large cities of the United States. In 
New York City these logs were used by the first water 
company organized by Aaron Burr in 1799. They 
were also laid in Philadelphia about that time, samples 
of which can now be seen in the Franklin Institute 
with the following note: ‘Prior to 1817 all water 
meins were of wood, and considerable trouble was 
experienced on account of insufficient strength. The 
watering committee decided to import from England 
a small quantity of cast-iron pipe to be laid as an 
experiment. The results were so satisfactory that 
from time to time iron pipe were gradually substi- 
tuted for the wood.” The iron pipe referred to were 
of the bell and spigot type in 9-foot lengths, the earliest 
of these being laid in Water Street in 1804. In the 
latter part of 1915 the Bureau of Water disconnected 
a line of this 41-inch cast-iron pipe which had been 
laid in Chestnut Street between Broad and Fifteenth 
Streets in 1817. The pipe was in good serviceable 
condition and was removed so as to install a larger 
pipe previous to laying a new pavement. The metal 
itself showed no sign of deterioration, and in all prob- 
ability, would have remained so in service for an 
indefinite period. Most of these early cast-iron mains 


Flange of 1817 
Line 


laid in Philadelphia between 1819 and 1834 are still 
in service. In 1918 the Bureau- of Water removed 
one of these early mains leading from the Fairmount 
Water Works to make way for the new parkway. 
The pipe was in excellent condition and relaid in 
another section of the city. It was, therefore, salvaged 


at the prevailing price of water pipe after having given’ 


sixty-eight years of service. 
The early method of making cast-iron pipe was by 


Relaid After 68 Years of Service 


the use of the two-part horizontal mold, the pipe being 
made with flanges and in short lengths. Early in the 
nineteenth century pipe was cast vertically and in 
lengths up to 9 feet. The work was done almost 
entirely by manual labor. Improvements were made 
in mechanical equipment and the length gradually 
increased to 12 feet. The modern shop is equipped 
with revolving pits, gas-fired ovens, mechanical ram- 
mers and every other facility to control quality, in- 
crease production and minimize costs. The 12-foot 
length has remained the standard although cast-iron 
pipe is now also cast in five-meter lengths (16 feet 
45% inches laying length). Most of the cast-iron pipe 
produced in the United States is made in the states of 
Alabama, New Jersey, Pennsylvania and Ohio; about 
60 per cent of the total production being manufactured 
in the first two mentioned. This is due to the fact 
that the more important raw ‘materials such as pig 
iron, coke, limestone and sand are found abundantly 
in these localities. 

The most modern and practical method of making 
cast-iron pipe is in vertical dry sand molds, bell ends 
down without the use of chaplets, and casting with a 
shrinkhead so as to avoid any dross, occluded gases, 
or foreign material segregating in the metal of the 
pipe. ‘There are 31 major operations in the process 
and a total of 60 operations from the time of the first 
forming operation until the pipe is on the railroad car. 
The major subdivisions of the process are the follow- 
ing: The mold, the core, preparation for pouring, 
melting and pouring the iron, removing the pipe; 
cleaning, coating and testing. 

The main casting operations involve the making 
of the mold, the core, the socket and the chill plate 
or casting stool. The mold is made in an iron flask 
hinged along the vertical axis which, after removing 
the clamps, open like the page of a book for “shaking 
out”’ the pipe. Pipe in sizes to 10 inches are cast in 
double flasks and all sizes to 24 inches, inclusive, are 
machine rammed. The internal diameter of the flasks 
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or casing is fixed by the sums of external diameter 
of the pipe, the sand space and shrinkage. The length 
is about 14 feet for a 12-foot pipe. The mold forms 
the external diameter of the pipe, due allowance being 
made for shrinkage. The core is made on an iron 
spindle, the combustible or venting material being 
the base for the tempered sand. The finished diameter 
of the core forms the internal diameter or bore of the 
pipe. 

The socket core consists of a metal form wound with 
the combustible material and rammed with sand 
around a master pattern. The finished core forms the 
internal shape and diameter of the bell in the pipe. 
_ The bottom of the socket core is tapered to fit the 
groove in the chill plate. In the upper and internal 
part of the socket core is another taper of about 3-inch 
bearing surface. There is a similar bevel on the end 
of the core so that when the core is lowered into posi- 
tion in the mold it is centered automatically. A bead 
ring core inserted at the top of the mold and over the 
core acts as the centering medium for this upper end. 
An even thickness of metal space is regulated by the 
insertion of a gage through the pouring holes in the 
cake core. 

The mechanical ramming of the mold is effected by 
the simultaneous revolving and lifting action of the 
body pattern, the sand being pressed outward against 
the sides of the flask. This body pattern also engages 
with the head pattern so that the head is rammed 
by the revolving of the head pattern, thereby pressing 
the sand outward and upward against the flask. 
Only the inner portion of the head pattern revolves, 
the outer part or seat being firmly bolted to the 
ramming stool. 

After the mold is rammed it is blackened with a 


water graphite solution, placed on the casting seat, 


on which the socket core has been placed as previously 
described, and placed over the burner for drying. 
The gas method of drying the mold directly over the 
gas burners is an improvement over the old coke- 
drying oven. It is not only a more efficient method of 
drying but also adds much to the working conditions 
as the temperature of the pits is greatly reduced. 
The core is first wound with a combustible material, 
usually salt hay or excelsior. The salt hay used in the 
New Jersey, and other Eastern shops, is obtained from 
the salt-hay marshes on the shore of the Delaware 
Bay. The hay is stacked in the pipe yards until used. 
Small sizes of pipe cores are made from the loose hay; 
the larger sizes from hay rope. This rope is made on 
machines which twist the strands into a tightly woven 
rope made in 3/- and 14-inch sizes and wound on spools 
weighing about 150 pounds. The loose hay or rope is 
thoroughly wound on the core bar as it rotates in the 
core lathe and the mud coating is then applied. The 


mud is made in large iron mixers each equipped with 
two grinding wheels which have both a rotating and 
circular motion. The mud used for the first coat is 
of a thick clay consistency while that used for the 
finishing coat is finer containing a large proportion of 
sharp sand. The core with its first coat is then dried 
in the oven after which it is placed on the core lathe 
to receive the finishing mud coat and. graphite black- 
ing. The core is again placed in the oven for the 
final drying. In some localities the salt hay is not 
available and soft excelsior is used instead. 

After the core has been thoroughly dried it is lowered 
in the mold. The assembly is then complete and pre- 
pared for pouring the metal. The iron as it is poured 
is about 2500° F. and falls through a distance of over 
14 feet. The pressure generated at the bottom of the 


Pouring Molten Metal into Pipe Molds 


mold is about 45 pounds per square inch. The sand 
must be of proper rigidity to resist this pressure, and 
at the same time, possess sufficient porosity to resist 
the fusing action of the liquid metal and to permit 
the escape of the steam and gases. The clean and 
smooth outside surface of the pipe is demonstrative 
of these necessary qualities. 

After the metal has had sufficient time to set, so 
that the pipe when removed would show no color of 
heat, the flask is lifted from the pit and the pipe re- 
moved. The sand is revivified with clay and conveyed 
to the ramming machine for re-use. 

The pipe is then rolled on the skids to be cleaned. 


The core is cut with pneumatic cutters and the interior 


cleaned with wire brushes. The dry sand mold makes 
pipe of a clean and smooth outside surface conse- 
quently little or no cleaning is required on the skids. 
The pipe is then thoroughly inspected for manufac- 
turing defects and also measured and calipered to con- 


(Continued on page 43) 
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The Pennsylvania Triangle 


E TAKE real pleasure in introducing to you THE PENNSYLVANIA TRIANGLE, which supersedes 
the Towne Scientiric Scnoot JouRNAL. The latter all too cumbersome name was discarded 
chiefly because the Towne Scientific School no longer embraces all our engineering branches 

since the formation of the Moore School of Electrical Engineering and because the School of Archi- 
tecture has been given a share in editing your magazine. The original idea was to procure a name that 
would embrace the three schools but the present name (suggested by Simpson) symbolic as it is of the 
three branches, engineering, architecture and science, is admirably suited for permanency and auto- 
matically takes care of any sub-division of our Engineering School into integral parts. 


But not in name alone has Pennsylvania’s engineering magazine changed. Gradually from its 
early chrysalis of immaturity and colorlessness, it nas been metamorphosing until now it comes forth 
as a real representative of Pennsylvania’s engineers and architects. 


This issue of Tne PENNSYLVANIA TRIANGLE is the “open sesame” of far greater glories and achieve- 
ments. The old order changeth. No longer shall the engineering magazine be dependent upon school 
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loyalty for support. It is to be a real necessity in your life. Lengthy technical articles written by 
professors with involved theories and mazes of graphs and calculus formulae shall not find a place 
in the magazine nor shall any attempt be made to run it on a Popular Mechanics or Scientific American 
basis. All such engineering information may be gotten by our readers in much better form from such 
commercial journals. Technical articles will be run but they will be readable and of genuine interest. 

We feel that we can best serve our readers with a real “news”’ magazine that is colorful and full 
to the brim with everything of interest about our departments. No money will be spared to make 
our articles attractive with illustrations and we hope to make the TrrancLez such a current chronicle 
of yours and your fellow engineer’s activities that it will be a worthwhile memento of your college years. 

Everything that Pennsylvania undertakes, succeeds. Will] you help us with your active support? 
Let us have any good article you may be capable of writing and every contribution of news and humor. 

We hope you like this issue. But we are not satisfied. Better things are to follow. Our goal 
is to make a well-merited esteem of THE PENNSYLVANIA TRIANGLE, a tradition in the technical schools 
- at Penn. 


Welcome -Architects ! 


: oie biggest step forward in the development of Tur PENNSYLVANIA TRIANGLE to the premier 

position among collegiate technical publications, was accomplished when an agreement was 
reached whereby the School of Architecture was given an equal share with the Engineering 
Schools in editing it. The architects have caught the spirit and we take this opportunity to express 
our thanks for their commendable contributions to this issue. 3 

They represent the finest architectural school in the country—if not in the world. Its reputation 
is worldwide, its men frequent prize winners, and its graduates eagerly sought for. 

It is with pardonable pride that we announce their acceptance of an equal share in publishing the 
TRIANGLE. With the reputation, dignity and genius that they represent, to inculcate new ideas and 
enthusiasm into the publication, its future is indeed roseate. It is with the deepest sincerity and pleasure 
that we welcome the architects to Tum PENNSYLVANIA TRIANGLE. 


Vale 


ITH this issue, our periodical at once assumes its new name, and the reins of its management 
4 fall into the hands of the newly elected managing board. It is with a willing spirit, and a pro- 
ESR] found sense of responsibility that we step into the places of our predecessors, the Seniors, who 
are about to “go out into the world” and engage in bigger activities. Throughout the dying school 
year, our publication has risen steadily in prestige, popularity and merit, due largely to the untiring 
efforts of those who are about to receive their degrees. It is with a justified sense of pride that we say 
this, and it is with a feeling of hope that we shall be able to carry on their work, and maintain the high 
standards set by them. We take this means of wishing them all the success in the world in their post- 
graduation enterprises. 

With this issue, too, Tue PENNSYLVANIA TRIANGLE ends its activities for the school year. We 
wish to use these lines to wish the Class of ’24 all possible measure of success, and to extend all good 
wishes for a pleasant and happy summer to all those of our subscribers who will be with us again in 
the fall. Vale! 


WwW 
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Go West—Young Man! 


W. V. Merrinve, Cu.E., °25 


VER since we saw these words of Horace Greeley’s, 

we have had a restless longing to take his advice. 
But as years went on and we had still to see America 
west of Harrisburg, we began to believe Kipling’s 
impassioned cry: ‘‘And never the twain shall meet!” 
But just as we despaired of ever going West until we 
had become a great executive, or mayhap a traveling 
salesman, our guardian angel stepped in and showed 
us a way. 

The PENNSYLVANIA TRIANGLE decided that we should 
represent it at the convention of ‘Engineering College 
Magazines Associated,” at Ames, Jowa. Having 
learned that the West was now civilized and that 
Indians were found only cn 5-cent coins, we decided 
not to go in a Covered Wagon but to travel in a Pull- 
man. So in ecmpary with Arthur Willink, the genial 
Business Manager, who by the way, is one of the 
biggest men of the school, we departed on the 2d of 
April (now isn’t the king’s English a flexible thing?). 
We didn’t depart cn the 2d of Apiil, we departed on 
the Baltimore & Ohio, at 16.00 a. m. 

We were all prepared to see a pretty picture of 
Baltimore but on nearing the city the train suddenly 
slipped into a tunnel and never emerged until the city 
was in the background. Strange that the B. & O. 
should have such a grudge against Baltimore. 


Arriving in Washington we hastened to the capitol. 
A guide showed us to the rotunda in which our noble 
representatives function. A much agitated gentleman 
was waving his hands like a concert leader and clutter- 
ing up the air with hot remarks. He needed a hair 
cut badly. Our first impression was that he was a 
representative from the House of David, but we learned 
that so was not such! We were awestruck at his fiery 
speech, but no one else seemed to mind it. A few 
representatives were asleep, most of them absent, 
and several were reading College Humor! Over in the 
Senate Chamber the air was much clearer. They 
took life more calmly. It was like coming from the 
Freshman laboratory to a Senior research lab. As 
we wandered through the halls, several strangers 
stopped Arthur Willink ard asked if he were Senator 
LaFollette. 

At 3.00 p. M., the porter helped us (at 10 cents a 
help) up the steps of our sleeper on the Capitol, Ltd., 
and parking ourselves subsequently on the observation 
platform, we began the real journey. Chief among the 
points of interest was Harper’s Ferry where John 
Brown got all excited and went on the war-path. Per- 


sonally, if it were our fortune to live in such a beauty 
spot of river-caressed mountains we would keep out 
of trouble by fishing or hunting. We had dinner as 
we flew through the endless miles of West Virginia’s 
mountainous country. Noteworthy about that meal 
was a piece of genuine West Virginia apple pie. Later, 
as we passed through the rear of the car, we glanced 
in the kitchen and espied a box of Willametta Valley, 
Oregon apples. Oh, delusion! But then we’ve heard 


that the finest Swiss cheese served in the Alps is made . 
in Perth Amboy! 


At midnight we passed through Pittsburgh, but 
then, from all authentic information, we would have 
seen no more had we passed through in daylight. 
The hour came to retire and we couldn’t find our 
upper berth. Worse, the Business Manager was al- 
ready in calm repose behind one of those curtains 
and with him were the tickets and berth numbers. 


‘We were surely in a fog until the porter, like Moses 


of old, hove into sight and led us from the wilderness 
by procuring a step ladder and hoisting us into our 
upper berth. 

Never having been in Denver, or other high alti- 
tudes, we were unable to accustom ourselves to the 
rare atmosphere and kept wondering what would 
happen were we to fall out, especially since the rail- 
road had not furnished parachutes. Accordingly we 
slept little. Next morning we found ourselves in a 
flat country of sand dunes and scattered farms. — It 
was nowhere near as romantic as we had pictured the 
land of the Wabash. Yes, it was Indiana. The most 
noteworthy thing in this state was the city of Gary, 
just outside of Chicago, with its miles of -industrial 
plants. At 9.00 we were in Chicago. 


THE 


We saw little for we were whisked away at once 
on the Chicago & Northwestern for Ames. The trip 
across Illmois would have been monotonous were it 
not our rare good fortune to fall in with the Princeton 
delegate who “inwiggled”’ us into a card game—and 
there the climax of the trip arrived for we cleaned him 
up. Think of it! Can you suggest anything more 
delightful than cleaning up a Princeton man? But 
he was a good sport and suggested that we join him 
in singing Pennsylvania’s old favorite: “Drink a 
Highball.” 

We crossed the Mississippi and were in Iowa. Out 
in the wide open spaces—where the West begins. 
- Well, the spaces were wide but all we saw were corn- 
fields, cornfields and cornfields. Also a profusion of 
black pigs—and here and there we saw a cornfield. 
At 7.00 we arrived in Ames and were greeted by a 
reception committce who saw us safely arrived at the 
Chi Phi hcuse where we pitched in for a good rest. 

The convention opened the next morning. The 
Session on Circulation occupied most of the morning 
and many new ideas were reciprocated. An inspection 
tip arcund the campus followed. Ames, the popular 
name for Iowa State College, specializes in Engineer- 
ing and Agriculture. They have one of the most 
beautiful campuses in the country. The buildings 
were all modern and efficient to the last detail, and 
the physics building was actually attractive! Imagine 
a pretty physics building! Gentlemen, it takes a 
master architect to design such a building. 

It is a real pleasure to meet an Ames man. They 
are all clean-cut, wide-awake young chaps with much 
more democratic ideas than we of the East possess. 
They go around in the most unconventional of cos- 
tumes from hunting jackets to overalls, and all engineers 
wear their slide rules hanging from their belts like 
swords. Ames is co-educational and in this respect 
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differed the most radically from Penn. The co-eds 
are taken as one of the family and dates with them 
eagerly sought. There is a sort of tryst in the library 
called the “Brass Rail,’ where all the Ames men call 
for their dates. But what hit us the hardest was the 
sight of a group of fraternity men serenading the co- 
eds ‘neath the windows of their dormitories. Shades 
of Ben Franklin (our founder)! Picture a group of 
5. P. E. men serenading the co-eds of Sargeant Hall! 

At the conclusion of the inspection trip, the Editorial 
Session opened and was featured by two of the best 
talks by Mr. Howsen, the Western Editor of Railway 
Age, and Professor Beckman, of Ames. The latter 
spoke on “Principles of Makeup” (our girls asked us 
to let them in on this, but we hasten to inform them 
that he spoke on making up a magazine). A bang-up 
banquet was given at night by Sigma Delta Chi, 
the journalistic fraternity, wherein we heard Mr. 
Howsen give the best talk that ever fell upon our ears. 
It was, indeed, a pleasure to be there. No less than 
twenty universities and colleges were represented, and 
a more likeable group of fellows than represented them 
could not be found. That banquet was a wonderful 
tribute to Ames’ hospitality. 

Next day waxed hectic. The big guns of the adver- 
tising and business delegates boomed incessantly, and 
when the smoke cleared at 5.00, many new and novel 
ideas had been incorporated in the association. Mem- 
bership into the association was granted to Armour 
Institute of Technology and Purdue University. 

We were unable to stay for the dance that night 
for we left at once for Des Moines. We found this 
enterprising capital of Iowa one of the prettiest of 
cities. We stayed there all too short a time. 

We left on the Rock Island at 9.00 arriving in 
Chicago at 8.00 the next morning, which was Sunday. 


(Continued on page 52) 
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The Kite and Key Society 


PENNSYLVANIA’S Newest UNDERGRADUATE SOCIETY 


By J. Hartitny Merrick 


Vice-Provost of the University of Pennsylvania 


RADITION tells us that Benjamin Franklin, 

to whom the University of Pennsylvania owes its 
existence today, one day flew a kite during a thunder 
storm, and by means of a key attached to the end of 
the kite-string attracted the lightning down to the 
earth and proved that the lightning and electricity 
were the same. Because of this experiment, many 
discoveries in science have been. made possible. 


From this little incident in the life of the University’s 


Founder has been derived the name of Pennsylvania’s 
newest undergraduate society, Kite and Key. To 
this romantic-minded individual, the name is sugges- 
tive—the Kite, high ambitions; the Key, hospitality. 
The purpose of the society is to give to the fair name 
of Pennsylvania the prestige which it so rightly de- 
serves, and the society carries out its purpose, first, 
by an organized effort to place before desirable school- 
boys the educational opportunities at the University 
of Pennsylvania, and second, by extending the most 
cordial hospitality to the representatives of institutions 
which visit the University of Pennsylvania. 


The society is an outgrowth of the former Student 
Relations Committee which for several years has been 
engaged in attracting schoolboys to Pennsylvania. 
This work has been carried on more or less actively 
ever since the Sphinx Senior Society, many years ago, 
established its graduate “‘Committee on Schoolboys.” 
In the spring of 1921, M. S. Hegarty, Wharton, ’21, 
organized an undergraduate committee, the “Student 
Relations Committee.” These two committees co- 
operated closely, the successive chairmen of the 
Student Relations Committee being Paul B. Harten- 
stein, Wharton, ’23, in 1921-1922; David A. Grimes, 
Jr., Wharton, 724, in 1922-1923, and Malcolm L. 
Williams, Wharton, ’24, in 1923-1924. To these two 
committees were added, in the spring of 1923, the 
Committee on Schoolboys cof the General Alumni 
Society, and in the spring of 1924, the Committee on 
Schoolboys of the Friars Senior Society. To co- 
ordinate these separate efforts the University Com- 
mittee on Welfare in 1924, established a Sub-Com- 
mittee on Student Personnel. The Kite and Key, 
therefore, now has the responsibility for conducting, 


subject to the co-ordination of the Sub-Committee on 
Student Personnel, the undergraduate activities di- 
rected toward attracting schoolboys. 

But the society, has, in addition, assumed an addi- 
tional responsibility, that of extending hospitality on 
the part of the University to visiting organizations. 
This is a work which for many years was neglected, 
and one which properly conducted will reflect great 
credit upon Pennsylvania. 

To carry out these duties, the society has five 
separate committees. The first committee takes care 
of the reception and entertainment of visiting organi- 
zations. During the Relay Carnival this committee 
arranged to house 125 men in the fraternity houses 
on the campus. The second committee, the Under- 
graduate News Bureau, supplies the newspapers 
throughout the country with information concerning 
Pennsylvania and the student body. The third com- 
mittee has charge of supplying Pennsylvania literature 
to a list of selected schools and schoolboys. The 
fourth committee stimulates the activities of the 
school and sectional clubs at the University. The 
fifth committee arranges for visits to schools of a vaude- 
ville troupe of stars from the Mask and Wig Club. 
The work of each committee has before it great possi- 
bilities. The work is done quietly and unassumingly, 
but causes Pennsylvania’s name to be spread far and 
wide over the nation. 


In order to bring its work more closely in co-ordina- 
tion with that of other institutions, the society held on 
May 2d, a conference with representatives of the Red 
Key Society of Cornell; the Green Key Society of 
Dartmouth; the Blue Key Society of Pennsylvania 
State, and of the Yale undergraduates. The meeting 
developed to a marked degree the relations between 
the institutions concerned. 


With this sketch, the Kite and Key Society delivers 
itself into the hands of the students at the University. 
Kite and Key will lead the way, but it needs the 
earnest support of every student to talk, think, and 
act Pennsylvania from east to west. With a united 
effort, the result will be the prestige which Pennsylvania 
so well deserves. 


pees 
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ELECTRICAL ENGINEERING 
NOTES 

The methods used by Messrs. 
Krauss and Wolfe, the villains who 
grade the electric laboratory reports 
for both the Mechanical and Elec- 
trical Engineers, have at last been 
brought to light. From behind 
one of the switchboards in the 
Alternating Current Laboratory the 
other day our correspondent saw 
these two men throwing the reports 
up in the air and noting carefully 
where they landed. Looking closer 
he saw that they were standing over 
an intersection of two cracks in the 
concrete floor, with the surrounding 
blocks marked 9, 8, 7, and 6, re- 
spectively, the grades being assigned 
to the reports according to the 
section in which they landed. 
Several of the leaflets stood on end 
with their pages open and these 
were found later to have been given 
grades of 10. In the future we 
would advise putting less time in 
on the material in the report and 
more toward designing the cover and 
weight so that the thing will stand 
on end no matter how it is dropped. 

That new door for the Moore 
School of Electrical Engineering is 
certainly an improvement and saves 
a lot of time when the painters, 
stone masons, concrete contractors, 
plasterers, and bricklayers don’t 
have it closed and when the au- 
thorities don’t have it locked on 
general principles. 

In his class in Alternating Current 
theory the other day, Mr. Weyl 
found that nearly all of his Juniors 
understood perfectly the principles 
of an A. C. motor except for one 
thing, they couldn’t understand 
what made it go. 


WITH THE CHEMISTS 
A more wide-awake and energetic 
crowd than the Freshman class of 
Chemists and Chemical Engineers 
would be hard to find. At least 


Campus Activities 


three-quarters are in _ activities, 
many carrying three and four activi- 
ties at once. They are made of the 
right stuff and are carrying on the 
traditions of the chemicals who al- 
ways have been among the most 
active in the Engineering School. 
They will reap their reward in their 
Junior and Senior years. 

In direct antithesis is the attitude 
of the Sophomore class. With but 
one or two exceptions, they are 
taking all and giving nothing to 
their University. The Chemicals 
are asking them to wake up and 
assume their share of activities. 


No, kind sir, that distinguished- 
looking duke with the nobby derby 
and Piccadilly collar whom you see 
sitting on a chair on the steps of 
the Harrison Chemical Lab. is 
neither a visiting English chemist 
nor the head of the department. 
It is Sam, the janitor. 

Let it never be said that the 
Chemicals shall be forced to endure 
a bourgeoisiie janitor. Sam is one 
of the elite. 

All Chemicals, hark ye! We have 
learned the dark secret of Dr. 
Lucasse’s life. He is not in love. 


-neither is he married. He is trying 


to keep it from becoming known 
that he comes from Kalamazoo. 


Our idea of something funny 
would be to see Dr. Harned ambling 
over the campus with that huge 
slide-rule of his projecting from his 
inside coat pocket. 


B COMPANY NOTES 

Any of us who have had occasion 
to go into Dean Frazer’s office have 
seen the large trophy which stands 
on the bookcase. This trophy is 
awarded to that company of the 
R. O. T. C. battalion which presents 
the best appearance at the annual 
competitive drill to be held this 
year on May 26th. 


Any of us who have stood in 
front of the Engineering Building 
will agree that we are impressed by 
the pep and enthusiasm displayed 
by the members of the unit, particu- 
larly B Company, which is made up 
exclusively of engineers and archi- 
tects. We notice that every mem- 
ber of B Company presents a very 
neat personal appearance in spite 
of the service uniforms which were 
made during the war. With this 
sort of spirit there should be no 
occasion for moving the cup from 
where it now stands—so go to it, 
B Company, the rest of the engi- 
neers and architects are in back of 
you! 


THE ARCHITECTURAL BALL 
(The Persian Pageant.and Ball) 
Amid a vivid display of color 

and the Oriental atmosphere of a 

Persian court, the students of the 

Architectural and Fine Arts Schools 

held the Persian Pageant and Ball. 

For a while the prospect of hav- 
ing the ball seemed remote. The 
Alumni, however, agreed to double 
any sum raised in such a manner 
and the function was assured. The 
money raised is to be used to estab- 
lish a scholarship, to enable a de- 
serving student one year more of 
school. 

The library of the School of Fine 
Arts was decorated to represent the 
court of Scheherazade, that queen 
of Arabian antiquity, the authoress 
of the “Arabian Nights.” Laven- 
der, green and yellow predominated 
in a decoration that was very well 
done by the architects. 

The entertainment was especially 
well organized. Ting Pao Yang did 
a Japanese sword dance that was 
very realistic. His costume was 
especially worthy of note. Nicholas 
Pabloff, a former Moscow Arts 
Theater player, now a Freshman 
in the Architectural School, per- 

(Continued on page 56) 
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ARCHITECTURAL SOCIETY 

A splendid esprit de corps has al- 
ways existed in the School of 
Architecture. The society was 
formed to foster and crystallize 
that spirit of fraternity and good- 
fellowship. For twenty years the 
Architectural Society has played 
host at Smokers, Plays, Pageants, 
Dances, and has managed many 
other necessary social affairs. 

Two things are considered when 
a man is about to be elected to the 
society: His scholastic standing and 
his personality. 

Many of our design critics are 
numbered among the Alumni. Pro- 
fessor G. H. Bickley is one of the 
charter members. Professors R. R. 
McGoodwin, H. Sternfeld and J. T. 
Harkeson were active society men 
during their undergraduate days. 

The Alumni also includes H. 
Bartol Register, Donald Kirkpat- 
rick, Douglas Ellington, Grant 
Simon, Harry Sternfeld, Lee Rom- 
kotis—all winners of the Paris 
Prize. W. J. H. Hough and James 
K. Smith were winners of both the 
Fellowship of the American Acad- 


emy at Rome, and the Stewardson ~ 


Traveling Scholarship. 

Among the undergraduates Joseph 
F. Booton, Roy Ruhnka, Boris 
Riaboff and T. B. Yang have been 
consistent medalists in the Beaux 
Arts Institute of Design Problems. 

T. B. Yang recently won first 
place in the Municipal Market 
Place Competition. J. F. Booton 
and L. I. Kahn are competing for 
the Stewardson Traveling Scholar- 
ship. John Lane Evans, Roy 
Ruhnka and A. E. Poor are com- 
peting for the Rome Prize. L. I. 
Kahn placed in the final competition 
for the Paris Prize. 


THE ROARIN’ LIONS 


Have you heard of them and 
went your way a-wondering? The 


— Societies 


Roarin’ Lions were organized in 
the fall of 1923 for the purpose of 
waking up the Chemical Laboratory 
and to bring the best men among 
the chemists and chemical engineers 
together in a purely social organi- 
zation. ‘There is an _ indefinable 
something in the air here at Penn. 
It pervades the campus. It needs 
no name. If you have been active, 
you have been imbued with it. 
If not, you are missing one of the 
finest things of life. The Roarin’ 
Lions have made a sincere effort to 
get together those fellows who had 
not let the scholastic side of college 
warp their college life, and to imbue 
in them this indefinable something, 
and an active interest in all things 
pertaining to the campus and to 
Penn. They have seen their fond- 
est plans realized. The club has 
grown in numbers and popularity 
until admission into it must needs 
be limited, lest it become burdened. 
Meetings are held one night a week, 
and varied are the programs. Box- 
ing, pinochle, bridge and ice-skating 
tournaments have all been held. 
Dances have been held every month, 
and the Ladies’ Night was a glorious 
success. 

Official recognition has been grant- 
ed by the University. Officers have 
been elected for the ensuing year: 


Grand Dragon (President), Willard 
V. Merrihue, Ch.E., ’25. 
Chief Sniffer (sniffs out places of 

entertainment), Walter J. Kinder- 

man, Ch.E., ’25. 

Imperial Designer (charge of pub- 
licity), Willy B. Motisher, Ch.E., 

. "BB, 

Treasurer, Lawrence R. Dallett, 

Ch.E., 726. 

Henry G. Hoffman, Ch.E., ’25, 
member of the Water Polo Team, 
and active in many things, was 
elected to full membership. Initia- 
tion to be held third week in May. 


IMPERIAL DESIGNER. 


PENNSYLVANIA STUDENT 
CHAPTER A. 5. Co E. 

On March 26th the society was 
very fortunate in having an ex- 
tremely interesting and valuable 
talk presented to it by Mr. Chase 
who spoke on the “Construction of 
the Delaware River Bridge.’ The 
members also enjoyed some of Mr. 
H. L. Nelson’s magic. 

On April 30th the society was 
fortunate in being able to obtain 
Mr. H. L. Humphrey, President of 
the Engineering Alumni Society of 
the University of Pennsylvania, as 
the speaker for the evening. Mr. 
Humphrey is well acquainted with 
the aspect of the engineering world 
both from the point of education 
and from the practicing side. After 
giving us an interesting account of 
the history of the American Society 
of Civil Engineers he opened the 
meeting to discussion and questions. 

The Seniors and Juniors are 
looking forward with eagerness to 
their trip to New York on May 17th. 
They will inspect the vehicular 
tunnel which is under construction 
and will view the water front from 
a municipal tug boat. 

Henry T. GRUBER, 
Secretary. 


WHITNEY SOCIETY 

The Whitney Society activities 
are about over for this school year, 
though we hope to have at least one 
meeting before the term closes. 

Election for officers for next year 
was held on May 13, 1924; President 
from the Class of ’25. and Vice- 
President and Secretary-Treasurer 
from the Class of ’26. In the past 
both Senior officers were members 
of the Senior class. However, by 
making the second officer a member 
of the Junior class, the society will 
be less a class affair and more of a 
departmental nature. 

In order to stimulate interest in 

(Continued on page 60) 
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HEXAGON SENIOR SOCIETY 

Hexagon announces the election 
of the following Seniors: 

5. K. Allman, Jr. 
G. V. Cresson. 
5. V. Jenkins. 

H. 8S. Thoenebe. 
A. Willink. 

The announcement of the mem- 
bers of Hexagon for next year will 
be made at the Hey Day exercises. 
These men will elect additional 
members from their own class dur- 
ing the middle of next year. 


TAU SIGMA DELTA 
The Tau Sigma Delta Honorary 

Architectural Fraternity — selects 
from the Senior class men of ex- 
ceptionally high scholastic standing 
whose personality stamps them as 
outstanding men. At present there 
are three men active in Tau Sigma 
Delta: 

Joseph F. Booton. 

John Lane Evans. 

Willys P. Wagner. 

Boris Riaboff. 

Eldridge Snyder. 

Harold Spitznagel. 

Ting Pao Yang. 


ALPHA CHI SIGMA 

Alpha Chi Sigma’s dance at the 
Plastic Club on February 13th, 
turned out to be a grand success in 
spite of the date. Although a 
closed affair the floor was crowded, 
for the Alumni ‘responded nobly, 
and several visitors from other chap- 
ters accepted the opportunity of 
getting acquainted. The chapter’s 
booth. or rather bower, at the Ivy 
Ball provided a rallying ground for 
the members and their friends, and 
proved a wise investment, as all 
will agree who tried to find parking 
space elsewhere, only to find it all 
occupied by heavy-set men with 
flat feet and unsympathetic souls. 

On February 29th a room in 
Harrison Laboratory was officially 
presented to the chapter by the 


Fraternities 


Department of Chemistry. This 
room provides a long-needed meet- 
ing place and center of activities. 
After it had been tastefully 
furnished by the chapter a formal 
meeting was held, as a result of 
which the following pledges are 
announced: 
Dr. Walter W. Lucasse. of the 
faculty. 
William E. Oler, Ch.E., 24. 
Willard V. Merrihue, Ch.E., ’25. 
Henry G. Hoffman, Ch.E., ’25. 
Samuel C. Horning, Ch.E., ’25. 
John H. Rushton. Ch.E., ’26. 
Daniel S. Merritt, Ch.E., ’27. 
John F. Harron, Ch.E., ’26. 
Charles G. Grosscup, Ch.E., ’26. 
Charles B. Egolf, Ch.E., ’26. 
Julius F. Sachse, Ch.E., ’26. 


As a legacy to succeeding mem- 
bers the present active chapter is 
planning the foundation of a Chemi- 
cal Library, to consist especially of 
books needed by the undergraduates 
but inaccessible to the majority be- 
cause of their rarity or expense. 
The faculty has as usual joined in 
heartily and there has been prom- 
ised already a full set of the indis- 
pensable Abstracts, as well as a sup- 
ply of current periodicals. These, 
together with a book from each of 
the graduating members, will form 
a very fair nucleus for succeeding 
members to build upon. 


SIGMA TAU 
Sigma Tau announces the pledg- 
ing of the following men: 
G. R. King, M.E., ’24. 
S. A. Vivial, M.E., 24. 
E. R. Child, M.E., ’24. 


C.S. Rife, M.E., ’24. 

G. V. Cresson, E.E., ’24. 
E. H. Bennett, C.E., ’25. 
5. J. Needs, M.E., ’25. 

T. C. McBride, M.E., ’25. 
I. S. Lyster, Jr., M.E.. ’25. 
F. G. Hensel, M.E., ’25. 


R. R. Osborne, E.E., 25. 
The activities of these men dis- 


prove the allegation that an engineer 
must spend his time doing a two 
step with his slide rule and T-square. 
King and Vivial participated in the 
engineers’ show; Rife edits the 
Towne Journat. and Cresson is 
captain of the gym team. Of the 
Juniors, Bennett and Hensel are 
rowing on the varsity crew; Needs 
has helped bring two Inter-collegiate 
Indoor track Championships to 
Pennsylvania by his high jumping; 
Lyster is in the Glee Club and 
engineers’ show; McBride is holding 
forth at the Forrest with the Mask 
and Wig, while Osborne divides his 
time between the Towner JourNAL, 
Red and Blue, and the Pennsyl- 
vanian. 

The annual dance, in honor of the 
pledges, will be held in May follow- 
ing the initiation. 


ALEMBIC SENIOR SOCIETY 

The Alembic Senior Chemical 
Society recently elected B. Carl 
Koch to membership. The annual 
dinner held on March 10th followed 
by a theater party was a decided 
success. New policies were dis- 
cussed and agreed upon. The an- 
nouncement of Juniors elected will 
soon be made public. 


SIGMA XI 

This last month a few inen 
appeared with pins on their chests 
that are not a common sight for 
undergraduates on the campus. 
These men are none other than the 
proud wearers of pins denoting 
membership in Sigma Xi. To those 
who inay not know, 2 X is an 
honorary scientific research society, 
membership to which is limited to 
those men who have excelled in 
scientific work. Undergraduates-are 
eligible for election to Associate 
Membership and are given the 
privilege of wearing pins. A man 
must be elected to full membership 
before being entitled to the privilege 


(Continued on page 62) 


Real Pennsylvania Men 


CLARENCE 5S. RIFE 

Clarence S. Rife, better known 
among his classmates as just “ Bud,” 
is indeed warthy of honorable mention 
for his participation in activities 
about the campus. Bud has found 
tume to engage in athletics during his 
carecr at Penn, working with the 
soccer and crew squads. As Editor- 
in-Chief of the Towne JouRNAL, he 
has spent a great deal of time in im- 
proving our journal and placing it 
among the leading college engineering 
magazines. Bud is also treasurer 
of the “Men About Towne Club.” 
The members of the staff sincerely 
hope that he will continue his success 
upon his entrance into the business 
world, 

Hexagon Senior Society. 


ARTHUR WILLINKI 

Our own Lord Carnarvon is Arthur 
Willink for practically by his own 
efforts he has resurrected the TRi- 
ANGLE and placed it among the 
leaders in its field—a job beside 
which the digging up of King Tut 
1s insignificant. 

Besides the task of managing the 
business and advertising ends of the 
magazine Art has found time to 
appear in the Engineers’ Show. 

He has been deeply interested in 
ihe R, 0. T.-C. ond we. have. yas 
heard that he has been designated as 
tentative honor graduate to receiwe a 
commission in the Regular Army. 

Energy, originality and unfailing 
cheerfulness have put him on_ the 
map “About Towne,” and will land 


him a larger place in the Rand- 
McNally of the outside world. 
Hexagon Senior Society. 


Real Pennsylvania Men 


CHARLES JONES 

With but a ten-credit handicap 
Charley has completed the four-year 
course in Architecture in three years. 
He is one of our men from the “great 
open spaces.” Not only that, but 
President of the Senior Architectural 
Class, Secretary of the Honor Com- 
mittee, Secretary of the Student Body 
Association, Chairman of the I vy 
Stone Competition, Undergraduate 
Council, Sigma Chi Fraternity. 


HERMAN THOENEBE 

Herman is the sole representative 
of the craft of Rube Goldberg that the 
Engineering School boasts — from 
which you may gather that he is an 
artist of parts. All the little lines 
and colors march up and do hand 
springs at his command, and as for 
draughting, it is an open book to him. 

Aside from this his portrayal of the 
Frosh in the Engineers’ Show brought 
him election to the club, his drawing 
gave him a place on the TRIANGLE 
board, his scholarship rated Sigma 
Tau, and the sum total of these 
placed him in Hexagon. 

Hexagon Senior Society. 
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Prof. J. V. Stanford—An Appreciation 


HEN efficiency is mentioned, the efficiency of 

quantity output is usually thought of. It is some- 
times forgotten that efficiency of quality production is 
just as vital, although perhaps, not quite so obvious. 
No one passes through the Ford plant in Detroit with- 
out declaiming upon the 
marvelous efficiency every- 
where in evidence. But the 
Cadillac Motor Company 
in the same city has just as 
efficient a plant — even 
though the endless con- 
veyor belts and chams of 
the Ford: plant are entirely 
lacking. The one company 
concentrates on maximum 
quantity per minimum 
effort—the other, on maxi- 
mum quality per consistent 
effort. 

Likewise in schools—espe- 
pecially engineering schools 
—there may be efficiencies 
and efficiencies. The peren- 
nial problem of the modern 
professor is to find out how 
he can impart the maximum 
amount of the vast quantity 
of technical knowledge now existing and yet maintain 
the highest standard of quality—trying to turn out 
Cadillacs with the Ford system. A teacher who can 
do this, has indeed accomplished the worthwhile— 
and this, Professor Stanford has undoubtedly done. 
Knowing this, the student body cannot help but feel 
a tinge of regret upon hearing of his retirement. 

Prof. J. Verne Stanford was born in Cleveland, 
Ohio, on October 26, 1872. In 1891, he graduated 
from the Cleveland Central High School. He received 
his B.S. degree in 1895 and his M.E. degree in 1900 
from Case School of Applied Science, Cleveland. He 
started his career as teacher in the Rayen High School, 
Youngstown, Ohio, remaining there from 1895 to 
1899. From 1899 to 1902 he taught at Case. While 
there, he married Miss Root, of Cambridge Springs, 
Pa. (1900). In 1902, he came to Pennsylvania, be- 
coming Assistant Professor in 1903, and Professor of 
Mechanical Engineering in 1911. He has one son. 
Robert. 

He is affiliated with the American Society of Me- 
chanical Engineers and the Society for the Promotion 
of Engineering Education. He is an honorary member 


Prof. J. V. Stanford in his den. 


of the Pennsylvania Chapter of the Tau Beta Pi 
Honorary Engineering Association. 

Professor Stanford once told the following story, re- 
marking that it contained a moral for the men in his 
profession: “‘Johnny,’ said the teacher who was quiz- 
than to be passed. One in- 
structor once was frank 
enough to admit that he had 
never considered what his 
requirements for a_ high 
grade were. But Professor 
Stanford is conspicuous by 
his difference from these. 
Exacting though he and his 
department be in their re- 
zing her class, ‘how much 
is two and two?’ ‘Two and 
two are four.’ was the an- 
swer; whereupon the teacher 
remarked, ‘That’s good.’ 
But thedisappointed Johnny 
returned, ‘Good! H—, it’s 
perfect’? There are some 
men who seem to try to 
decide, not how good the 
student is, but how poor he 
is, who think that the stu- 
dent should not expect more 
quirements, no. one is more ready to give the 
student a fair deal. His courses require work, 
the student must toe the mark, but the mark 
is visible, every one knows what is required 
of him. There is no czarism. The undergraduate’s 
way of thinking is always considered, his point 
of view is never squashed. Marked quiz papers 
are always returned and are open for discussion. 
Professor Stanford is ever ready to explain why 
he marked a paper in a certain way, and if the 
student can convince him that a mistake has been 
made, there is no evading of the issue, the grade is 
changed immediately. Such methods cannot but 
create confidence and good-will. 


A man, knowing his subjects thoroughly, a 
keen and _ facile thinker himself yet unassum- 
ing and: patient with others, involuntarily com- 
manding the respect of all who come in contact 
with him by his fairness and squareness, always 
ready to help or advise, indeed, in the fullest 
sense, an inspiring teacher—such is the picture of 
Professor Stanford which one receives from the 
undergraduates. 
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Seniors ‘Prominent in Athletics 


Pennsylvania’s Engineers are Proud of These Men 


FRANK SUTHERLAND, M.E., ’24 J.-M. “CASTLE, Jr.~ Cu., ’%4 
Foremost Among Our Football Stars. Captain of Intercollegiate Champion 
Football. Boxing. Soccer Team. 


GEORGE POWERS, E.E., ’24 5. V. JENKINS, M.E., ’24 
Star Hurdler of the Track Team. Varsity Crew. 


GEORGE V. CRESSEN, E.E., ’24 EDWARD SHUMWAY, M.E., ’24 
Captain of the Gym Team. Coxswain of the Varsity Crew. 
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Model M. E. Report 


Eprror’s Note—The E. E. Department has pub- 
lished a model report but the M. E. Department has 
not obliged to date so we are taking it upon ourselves 
to publish the ideal report of A. Sliderule Pusher. 


TITLE PAGE 


Page No. * 


Experiment No. 2.67% + 


Airt Blower? Test: 


* Note that this page should not be numbered. The title 
page is not a part of an M. E. report. 

+ Slide-rule calculations are not acceptable in determining the 
experiment number. 


: The air should be confined to the experiment and omitted 
from the report. 

2 Mechanical. 

3 Remember that the title creates the first impression. If 
this part is satisfactory they will not look at the rest of the 
report. 

: Never attempt to pass off less than two-thirds of a ther- 
mometer for a whole one at the instrument. _ 

2 Higher mathematics is now needed since the blower has been 
mounted on the balcony overlooking the lab. It is well to men- 
tion calculus in the report but never attempt to use it since you 
have already passed the course. 


OBJECT: 
Adjustment of data from 1917 report to suit present 
conditions allowing for depreciation. 


ReEsULTs: 

Three broken thermometers and a cracked flywheel.t 

A milk bottle when placed in front of the largest 
nozzle was propelled at a speed of 25.3 feet per minute 
until coming in contact with the Thurston Torsion 
machine, after which higher calculus would have been 
necessary to determine the speed of the parts.? 

Curves for object 1 and 2 on page . Curves for 
object 3 on page 3 


3For absolute accuracy always omit page numbers. Never 
commit the faux pas of putting the name of the original per- 
former of the experiment on the curve sheet. 


PROCEDURE: 
1. Arrive and open lunch. 
2. Send assistant to architect’s store for bottle of 
Sad, 

3. Break in line at instrument window ahead of 
small chap. 

4. Obtain all necessary instruments (see 1917 
report). 

5. Return for monkey wrench. 

6. Exchange pressure gage for vacuum gage and 
thermometer for manometer. (Error in 1917 
report.) 

7. Sit in chair. Chair collapses. (Typical of all 


M. E. lab. chairs.) 


. Try to find table. 


9. Try to find instructor. 


16. 


a7. 
18. 


19. 
20. 
ai, 


2g. 
23. 


QA. 


. Try to find laboratory mechanic. 
. Try to find instructor. 
. Try to find laboratory mechanic. 


. Catch instructor unawares and drag him over to 


set-up. 


. Explain operation of machine to instructor. 


. Borrow instructor’s personal tools. (These should — 


always be returned to the instrument window 
in an attempt to swell deposit.) 


Close circuit breakers and prop board against 
them to prevent interruption of work. 


Attempt to run machine as directed by instructor. 


Lab. mechanic to the rescue. (Flywheel only 
cracked.) 


Run according to lab mechanic’s directions. 


Fill oil cups. 


Fill oil cups and turn off oil to prevent any 
future trouble of this nature. 


Empty cooling water in electric conduit ducts. 
Calibrate hook gage at normal speed and rated 
voltage allowing for leakage if you think it 
necessary. 
Have now been in lab one hour. One of party 


must leave at once, others at ten-minute 
intervals until all are gone. 


i 
5. One man returns at four o’clock to shut down 


i 


machine and return instruments. 


(Continued on page 32) 
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H.S THOENEBE 924 


me af hie 
outa 


ehttrep 


The PENNSYLVANIA TRIANGLE wishes to announce that its re- 
search department has made the most startling discovery of the age, 
Truth will come to light. It has been discovered that the reason 
the campus has been excavated in so many places is because a search 
is going on for the original manuscript of Shop Notes which is sup- 
posed to be buried somewhere near the Engineering Building. 


Horace Engineer, a friend of ours, called on a sweet West Philly 
orchid. They were having a glorious time. Ye engineer sat on one 
end of the davenport and ye gods . . 3 feet of empty space 
was between him and the S. W. P. O. Ole Horace Engineer 
stared straight ahead; neither to the right or left stared he. Ditto 
the S. W. P. O. An hour of graveyard silence flitted by. Suddenly 
Horace turned to the aforementioned orchid and with his breath 
coming in pants (it bemg summer time when a shirt was unnecessary) 
his pent-up emotions released themselves in a torrential flood that 
almost tore his tie from its moorings and he burst out: 

“Millicent, did y’ ever see a owl?” 

“Yes,” whispered Millicent. 

Half an hour of deepest silence followed. Then Horace cried 
passionately: 

“What dern big eyes they got!’: 


General Smedley Darlington Butler has warned the M. E. Depart- 
ment not to give the engineers such hard M. E. quizzes. Invariably 
their slide-rule; become so hot by frenzied operation that they spit 
upon them to cool them off. This spreads disease and the General 
has commanded that it shall stop. 


Mutt and Jeff dropped in the other day to see us.. They greeted 
us with loud Oowahs and Skeedigivems (the pass words of the Lion 
Tamers’ Club), and wielded a wicked, albeit mystic, handshake. 
They were very surprised to hear that the Roarin’ Lions had no 
affiliations with their club but wished them the best of success. 


The boys rise up in a standing vote of thanks for the E. E. Depart- 
ment for their rare good taste in selecting their stenogs. As one 
voice, heart, and spirit we implore: HOW DO YOU DO IT? 


- Paul Revere’s ride never had anything on some of the Pony Riders 


in organic exams. 
Doc.—“‘Is she fast?” 
Dutch—“‘Is she fast? Why she’s so fast she can drink water from 


a sifter!” 


Sr. GEORGE AND THE DraGon 

“What aileth thee, Sir Galahad? Two big holes gape in thine 
armor. Alack a-day—hath Sir Leonine come out the victor in a 
joust with thee?” ‘“‘Alack no,” moaned Sir Galahad. “‘Forsooth, 
I taketh me but this day an M. E. 15 quiz. In the course of this 
diabolic inquest I openeth mine armor at the breast with ye can- 
opener in order to fall upon a pony which with rare foresight I had 
concealed upon my body, only to find that I had concealeth it in 
ye part of the armor that all good knights do sitteth upon.” 


She must have been out with an architect—there were blue-prints 
on her arms. 


You may lead a horse to water—but an architect will make his 
own plans. 


Cie NN? © 1Ipe- Orem pe Oe 


“WE HAVE IN THIS CAGE 


Who is yon chap with flapping ears, 
Vacuum look and frowsled hair? 

He takes big engines apart and swears 
Then to get them together invokes prayers. 
Don’t you know him? Oh, dear! Oh, dear! 
Why he’s a Mechanical Engineer. 


Who is yon chap with eyes of blue, 

Loag frock-coat of brilliant hue? 

“Tm worked to death!” you hear him howl. 
Sits up all night like a reg’lar owl. 

He is what you'd surely suspect, 

A queer old duck of an Architect! 


Who is yon chap with air aloof, 
Forever gazing up at roofs? 

They say he’s sane, but I’ve no proof, 
He seems to me like the queerest goof. 
But you'd be too, I sadly fear 

If you were a Civil Engineer. 


Who is yon chap with absent look, 

Never is known to look at a book. 

Plays bridge all day in the smoking room; 
In a few years he'll be pushing a broom? 
Oh, gentle stranger, shed bitter tears, 

For he’s an Electrical Engineer. 


Who is yon chap— Oh, pray me tell. 

He looks as though he’s been through—a hard winter. 
Oh, sir, he needs no pity at all— 

Why he distills his own alcohol. 

And General Butler can’t interfere— 

He’s a spirited Chemical Engineer. 


AcTION ScENE FROM AN M. E. Quiz 
The zips were here the zips were there, 
The zips were all around. 
While heze and there a zero minus 
Might easily be found. 


The TrraNGLe announces a masterful intelligence test: Can you 
recognize these famous characters in our noble halls? 

1. The stern gentleman who cries: ‘Now men—” 
hard that any one guessing it may chew a gum boot.) 

2. O.K. Hall— (Chews Green Boar tobacco.) 

3. The M. E. in tructor who gives you two marks before you get 
your chalk to the board. 

4. That great big CAPTAIN OF INDUSTRY of the M. E. Lab. 
who puts you through the SPANISH INQUISITION and boils his 
own coffee. 

5. The handsome Romeo of the E. E. Department. (Editor of 
‘“‘What is an E. E. report and how?’’) Also known as Jack Keefe. 

6. Diogenes with his lantern. (Chief interrupter of all petting 
parties given at engineering dances.) : 

7. The professor who dresses like Sherlock Holmes and cries: 
“Gentlemen, gentlemen! A volt is nothing more than a Joule per 
Coulomb.” (Haunts the Physics Lab.) 

8. Joe Spivi:. (Goes over all Physics Report calculations with a 


slide-rule. ) 


(This is so 


3g 


And do the Chemicals recognize these: 

1. E. Ferdinand Pike—the Gentleman from Spain. 

2. Horseless Jesse James or Storeroom Steve. 

3. Emil Fischer’s Publicity Agent. 

4. Mr. Space. (Concocter of all sorts of vile unknowns.) 

5. Dr. Ankle, our great salt expert and already author of three 
joke books. 

6. (When the roll is called up yonder, I’ll be there.) Known and 
loved by all Seniors. 


A LEXICON FOR ARCHITECTS 
Terra Cotta—an Italian prima donna. 
Ovolo—a flute-like musical instrument. 
Cornice—a patent corn salve. 
Congé—every day in every way, etc. 
Echinus—a Greek philosopher. 
Fascia—Mussolini’s Black-shirters. 
Necking of a Column—the daughter of the regiment. 
Charette—a French comic opera. 
Triglyph—headlock and chancery. 
Dentil—a tooth for a tooth. 
Barrel Vault—final leap of a Freshman at a sink party. 


Well-known Triangles: 
Pennsylvania 
Eternal 
Celluloid 
YoM..C. A: 
Rondinella’s double—— 
Leg of mutton sail 


Model M. E. Report 
(Continued from page 30) 


THEORY: 


An air blower is a device designed to propel a milk 
bottle along a concrete floor at a speed of 25.3 feet per 
minute. (Coefficient of friction 0.2.)* 


NotrE—The rest of the theory can be copied verbatim from 
any convenient page of Carpenter and Deitrich. Use as many 
Greek letters as possible as no good theory is complete without 
them. 


Itlustrating the Procedure 
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Discussion: 


Much time was lost in starting this experiment 
since the laboratory mechanic was at lunch and nobody 
else knew anything about it. 


The curves are not quite up to the standard of the 
1917 report but could have easily been fixed. 


As a bit of constructive criticism we suggest that the 
motor be placed in the Museum of the Franklin In- 
stitute where proper care will be taken of it. 


We have disregarded the fact that the output was 
greater than the input and for this reason we have 
omitted three of the five points from the curve. Note 
that this conveniently places all the points on the 
curve and is much better than fudging them. 


The humidity was obtained by means of a humidor. 
This conveniently fills the date sheet but did not 
interfere with the calculations. 


From the results of this experiment, the 1917 report, 
and thesis on the subject, we have come to the con- 
clusion with the aid of Mark’s Mechanical Engineers’ 
Handbook that ‘Evaporation without Condensation 
is Tyranny.” 


2. 0.2 
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With Our Alumni 


HE alumni department of this issue has been 

devoted entirely to the graduates of 1923. The 
mark of Pennsylvania is upon them, and after a lapse 
of nearly a year, we find that some have already 
established themselves in positions of importance and 
responsibility. The majority are working in Phila- 
delphia, but some have gone elsewhere. Opportunity. 
you know, does not limit its activities to the great 
commercial cities. 

It is gratifying indeed to look back to discover that 
Pennsylvania has trained scores of men who, in later 
years, distinguished themselves in every walk of life. 
And this institution is still preparing leaders for the 
industries and professions. So will it continue as long 
as there is a demand for men whose broad culture and 
liberal education are unmistakable. 

Graduates of 1923, you were off with a bang. May 
the echo of that start grow in volume and strength 
as the years roll away. 


R. H. B. 


California, it seems, is not without its attractions 
for both engineer and architect. We note that Arthur 
R. Boyd, B.S. in C.E., has been practicing with Rea- 
burn & Bowen, consulting engineers, of Los Angeles, 
Cal. His brother, A. Cruthers Boyd, alsoa graduate 
of Towne, is an architect, and has by adoption become 
a Californian. 

Charles Arthur, B.S. in E.E., is with the American 
Telephone & Telegraph Company. His work takes 
him all over the country. We understand he is now 
at Richmond, Va., where he probably will stay for 
some time. 

A. P. Arnesen, B.S. in M.E., is in the General Engi- 
neering Department of the Standard Oil Company, 
Elizabeth, N. J. 

Lincoln Bouillon, B.S. in E.E., is employed by the 
General Electric Company, Schenectady, N. Y. He is 
taking the test course and at present is assisting two 
research engineers who are working on D. C. trans- 
formers, using high power pliotrons and transforming 
20,000 volts D. C. to 500 volts, D. C. 

C. W. Buehl, B.S. in Ch.E., has joined the forces of 
the United Gas Improvement Company, Philadelphia. 

W. I. Brown and F. G. Outcalt, both B.S. in C.E., 
are with the United States Coast and Geodetic Survey, 
Washington, D. C. 

Richard H. Cubberly, B.S. in Ch.E., is working with 
K. I. Dupont de Nemours & Company, in the Color 


Department of the Meadow Plant, situated at Newark, 
Noe 


Chester has lured another one of our promising 


engineers. It is reported that T. E. Cushing, B.S. 
in M.E., has begun work with the Philadelphia 
Suburban Company, of Chester. 

Francis L. Fleming when last heard from, was 
testing steam turbines at Erie, Pa. 

E. S. Eldridge, B.S. in Ch.E., is working with the 
Pennsylvania Salt Manufacturing Company, located 
at Greenwich Point. 

T. W. Spender, also B.S. in M.E., is with the Pennsyl- 
vania Salt Manufacturing Company, at Point Breeze. 

Edward L. Espen. B.S. in M.E., is connected with 
the Ross Manufacturing Company, Philadelphia. 
After working in the various departments Ed has been 
given the job of distributing and routing. 

E. Farrel and F. H. Praeger, both B.S. in M.E., 
are working with the Public Service Company, of 
Newark, N. J. 

W. S. Foley, B.S. in E.E., is connected with the 
T. P. Morris Company, Philadelphia. 

G. P. Airhart, B.S. in E.E., is employed by the 
General Electric Company, Schenectady, N. Y. he 
present, we understand, he is among those in the 
test corps. 


Craven, B.S. in E.E., is at Pittsburgh with the 
Bureau of Mines. 


J. R. Hartman, B.S. in — , is with the Mountain 
Water Supply Company, located at Philadelphia. 
He is the Assistant Engineer, and his work includes 
the investigation, design, and maintenance of varicus 
water work facilities. 


R. Greene, B.S. in E.E., is working with the Western 
Electric Company, Philadelphia, Pa. 

H. F. Huf, B.S. in Ch.E., is employed by the Atlantic 
Refining Company, situated at Point Breeze. 


Herbert Hurlbrink, B.S. in E.E., is with the Bell 
Telephone Company, of Pennsylvania. The depart- 
ment in which he is located handles four types of 
work: 
(Central Equipment); (3) Central Office Equipment, 
and (4) Inspection. Herb, of course, will have the 
opportunity of learning all four types. 


L. R. Jeffries, B.S. in M.E., is a special Wharton: 


student at the University of Pennsylvania. 

Leonard Hirsch, B.S. in Ch.E., has been quite suc- 
cessful in his work with the Parker Rust-Proofing Com- 
pany. Hirsch was a former Business Manager of the 
JOURNAL. 

George Jardin, B.S. in E.E.. is working with the 
Philadelphia Electric Company, in the Transmission 
and Distribution Division. His work consists in look- 
ing over that obtained by the Sales Department, out- 


(1) Private Branch Exchange; (2) Power 
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lining extensions or changes in existing service, and 
estimating coast. 

Charles Justice, B.S. in E.E., is now engaged as a 
salesman by the Westinghouse Lamp Company, of 
Bloomfield, N. J. After graduation he made an ex- 
haustive study of lamps in the various manufacturing 
plants, including the Bloomfield place in New Jersey. 
After working a short time here he accepted an open- 
ing as salesman for the company. His district, it seems, 
covers a large part of New York. 

C.S. Wocdside, B.S. in Ch.E., is also with the West- 
inghouse Lamp Company. 

E. Kahn, B.S. in E.E., is working for the Phila- 
delphia Electric Company, Station A1-2. 

Thomas Kenny, B.S. in E.E., is taking the Industrial 
Sales Course under the supervision of the Westing- 
house Electric Manufacturing Company. 

R. Clauder. B.S. in C.E., is in Philadelphia, working 
for the Bell Telephone Company. 

Robert H. Laird, Jr., B.S. in C.E., and Associate 
Editor (1922-1923) of the JourNAL, is in the Production 
Department of the Edward G. Budd Manufacturing 
Company, Philadelphia, Pa. 

Francis P. Quigley, B.S. in E.E.. is in the Transmis- 
sion and Distributing Division of the Philadelphia 
Electric Company. 

On Wednesday, September 12, 1923, at 4.00 o’clock, 
Miss Marie Frances O’Keefe and Mr. Francis Patrick 
Quigley were married at the St. James R. C. Church, 
Ventnor, Atlantic City, N. J. Following the ceremony 
a reception was held at the Hotel Ritz-Carlton. 

Every one in the class, we are sure, wishes the happy 
pair success and good luck. Now that Pat has broken 
the ice it should be easier for the rest of. the class to 
sail out on the matrimonial sea. 

W. A. Karson, B.S. in Ch.E., is employed by the 
General Electric Company, of Marcus Hook, Pa. 

T. E. Levy, B.S. in C.E., is with the Belmont Iron 
Works, located at Philadelphia, Pa. 

J. Lindsay, B.S. in C.E., and former Associate 
Editor of the JouURNAL, is in South America making a 
geographical survey for the Carnegie Institute. 

' Carlton Kempe, B.S. in. M.E., is located with the 
Packard Motor Company, of Detroit, Mich. 

George Loughery, B.S. in E.E., is employed by the 
Bell Telephone Company of Pennsylvania. He is 
taking their training course which lasts fourteen 
Weeks. H. Ross, B.S. n.C.E., and F. T. Loux, B.S. 
in Ch.E., we understand, are also working with this 
company. 

Otto W. Manz, B.S. in E.E., is engaged in test work 
for the General Electric Company. Schenectady, N. Y. 

Charles Meisner, B.S. in E.E., is working with the 
Western Electric Company, of New York. His work 
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consists in time studies of telephone equipment and 
circuits. 

J. Meyers, B.S. in M.E., is with the Johnson Service 
Company, Philadelphia, Pa. 

Walter P. Miller, B.S. in M.E., former President 
of the Engineering Association, and Circulation 
Manager for the JourRNAL in his Senior year, is eni- 
ployed by the Carborundum Company, Perth Amboy, 
N. J. 

Arthur Horner and Raymond Mooch. both E.E., 
are student engineers in the Public Service Electric 
Company, Elizabeth, N. J. Ray is situated at the 
Essex Power Plant, and is one of the eight college men 
who comprise a separate department. To this de- 
partment is assigned special jobs, such as testing of 
turbines and pumps, steam condenser research work, | 
and a large quantity of designing work for a new 
400,000 Ky—a capacity plant at Kearny. 

Houston Paxon, B.S. in E.E., is with the Philadelphia 
Electric Company. At present he is working on pre- 
liminary sketches of the high tension wiring layout 
of a proposed new generating station. 

J.S. Powers, B.S. in Ch.E., is employed at du Pont’s, 
Thirty-fifth and Gray’s Ferry Road. 

N. E. Perurz, B.S. in M.E., is out in Oak ‘Park, IIl., 
working with the United Bakeries Corporation. He 
is not engineering, but it seems, is nevertheless making 
the “dough.” 

W. L. Rayner. B.S. in C.E., is working in Phila- 
delphia with the McCormick Lenham Company. 

E. Warfield. E.E., and Sidwell, M.E., are both 
employed by the United Gas Improvement Company, 
Philadelphia. - Warfield is in the Electrical Design 
Department, and is working problems both theoretical 
and practical for the Chief Engineer of Design. 

W. H. Streeter, B.S. in Ch.E., is working with the 
New York Telephone Company. 

L. A. Tornaca, B.S. in E.E., is in the Sales Depart- 
ment of the Texas Company, Philadelphia, Pa. 

Arnold Frank, B.S. in E.E., has not yet settled 
dewn to serious work. It seems that shortly after 
graduation Arnold started West in search of adventure. 
He finally reached Denver, Colo., but jobs being scarce 
he traveled to Fox Park, situated about 200 miles from 
Denver. Here he obtained work as a laborer on 
government roads. At present he is with the Otto 
Lumber Company, located 5 miles from Fox Park. 
He expects to return East within a year or so, but is 
putting off the fatal day. 

E. M. Krein, C.E., was with the American Bridge 
Company, but has left this firm to take a position at 
League Island Navy Yard, Philadelphia, Pa. 

E. P. Mitchell, Jr., C.E., is working with the Turner 
Construction Company, Philadelphia, Pa. 

(Continued on page 49) 
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Senior Trips 


SENIOR ELECTRICAL TRIP 
Rarpy A. Kincxkiner, E.E., ’24 


HERE are trips and trips. Helen of Troy was 

due for a trip when she skipped down the back 
stairs, out to the garden wall and kissed the ancient 
Valentino. Paris did the rest. Even though it cost 
the old home town, she left home. The girl was clever. 
Helen, however, does not stand alone in the limelight. 
Napoleon took two trips. First he toured Europe 
with his army and liked it so much he decided to 
annex it. He was tripped. Then he took a second 
trip, on the order of these free excursions up the Hud- 
son, merely differing in a matter of space. Hannibal 
crossed the Alps, not with his class to be sure, but he 
took a bunch of elephants along just to show it could be 
done. Then Washington crossed the Delaware on a 
little trip which he doped out himself. Unlike our 
trip though, the English no doubt would have paid 
him good money to remain at home and not rook the 
works. 

However, foreshadowed and eclipsed are the above- 
mentioned journeys when you speak of the Twelfth 
Annual Inspection Trip of the Senior Electrical Engi- 
neering Class of the University of Pennsylvania which 
extended from April 9 to April 16, 1924. Ask any 
Senior electrical engineer, even ‘‘Cold Hand” Harry, 
who, until the last day in New York, didn’t know 
what it was all about. 

Everything started fine. Nobody missed the train. 
The train got started at 10.25 p. m., and Krauss got 
started in the early afternoon. Things were picking 
up and Ralph enjoyed the otherwise uneventful trip 
to Pittsburgh by making a fourth hand in a mixed 
bridge game. Ralph was still with us at the “smoky 
city,”” however. Both dinner and supper were con- 
sumed on the train and the courses were just as the 
name indicates. 

Thursday, April 10th, was spent in inspecting the 
Westinghouse plant. (After we left no radical changes 
were made, however.) There is no doubt that this 
company’s advertisement is true when it says the 
world owes a lot to George Westinghouse. It might 
be said, however, that General Electric deserves one 
of those lots with a house on it. As we say adieu to 
Pittsburgh it might be stated that a smoky time was 
had by all. 

Our next experience was a sleeper. This type of 
car was boarded, or raided, and used enroute to Buffalo. 
There is one thing certain, if there are as many tele- 
graph poles along that route as there were stops that 
night, it must resemble a boardwalk in the daytime. 
The only other explanation, for the delayed shifting 


of the train, is the proverbial cow on the track, but I 
doubt if we ever caught up with him. 

The party arrived in Buffalo at 7.40 a. m., Friday 
morning, feeling thoroughly tired after a depressing 
night’s sleep. Ten minutes later a train was taken 
for Niagara Falls. In Niagara the party camped out 
at the Imperial Hotel, noted for its modern fire escape 
system. The system consists of a hand crochet canvas 
belt placed beneath the window in each room. The 
instructions are to fasten the ungrounded end firmly 
around one’s neck with a fire insulator and jump out 
the window. This should be tried several times so 
that “one’s neck”? becomes accustomed to the trans- 
verse strain. (Something like the idea that you get 
used to hanging if you hang long enough.) 

Food. The rest of the paper could be devoted to 
this hotel’s feed. The management, however, stands 
behind their fare for a little placard adorns the receiv- 
ing teller’s desk which reads, ‘“‘Don’t knock the coffee, 
you may be old and weak yourself some day.” Last- 
minute Otto was the only one who suffered much. 
He ordered lady fingers and when he bit into one there 
was no go. Ott says they left the glove on the hand 
those fingers were from. 

On Friday morning the party visited the Niagara 
Falls Power Company’s plants, 3-A, 3-B, and 3-C. 
In the afternoon Station Nec. 2, and the Canadian 
station of this same company were visited. 

On Saturday morning, April 12th, sail was set for the 
Queenstown Chippewa Power Plant. It was enroute 
to this station that we saw the place where the Tooner- 
ville trolley comedies are produced. ‘The trolley is 
still in running condition and is fast—to the track. 
On returning to the American side via the Tooner- 
ville, Gerson somehow became surrounded by eleven 
children. The custom officer wanted to know if they 
were his but John countered with “Give me a chance!” 
A word to the wise: Don’t try to get a date in Niagara 
unless you know some one, for take it from the E.E.’s, 
Byron must have been in Niagara when he wrote: 
“The glorious moon shines on a friendless world.” 


The afternoon train was taken for Buffalo, where the 
party stayed till Sunday noon. Quite a few fellows 
ate at the Statler. Ortlieb was one. The following 
day he complained of a sore throat. That’s what he 
deserved for eating so much. 


The crowd was standing the pace well to date, and 
believe me, Barnum was right when he said: “One 
never knows his strength until it is tested!’ The 
crowd left the hotel Saturday night to paint the town 
but forgot one thing when they went out, and that 
was—to stay home. 
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Ph iladelphia 


Exceptional 
Radio Performance 


‘Pee outstanding preference, among 
families the nation over, for the 
ATWATER Kent Receiving Set is due to its 
temarkable performance—to its excep- 
tional selectivity, its wide range—volume 
of clear reception and ease of operation. 


The tonal fidelity of the Atwater KENT 
Loud Speaker is the delight of every owner. 


ATWATER KENT MANUFACTURING CoMPANY 
4943 STENTON AVE., PHILA., PA. 
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Gas Meters of Capacity and 


Precision 


1513 RACE STREET 


PHILADELPHIA 


HENRY BOWER 


Chemical 


Manufacturing Company 


PHILADELPHIA. PA. 


MANUFACTURERS OF 


‘““*B. B.”? BRAND ANHYDROUS AMMONIA 
AQUA AMMONIA 
YELLOW PRUSSIATE OF SODA 
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| WILLIAM H. BOWER, ’85 Col. HENRY BOWER, '18 Wh. 
i President Assistant Treasurer 
FRANK B. BOWER, ’92 Col SYDNEY THAVER.:Jr.; (19 Coal. 
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WILLIAM L. ROWLAND, ’78 Col S. FELTON GROVE, ’04 Col. 
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SYDNEY THAYER, '86 Col. REGINALD R. JACOBS, °18 D. 
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The troupe arrived in Schenectady Sunday, April 
13th, at 7.00 p. m., and sojourned to the Hotel Toma- 
hawk, named after the scalping one gets on rooming 
there. A room for $2.50 per is two by two with a bath 
detached. A closet is furnished. This is a clothes 
pole in one corner of the room. One has to sleep, 
get out in the hall or stay cramped up in the bath- 
room while the other dresses. The ‘eats’ were— 
well, the menu says: ‘‘We aim to please,” but they 
didn’t shoot very straight. 

Ortlieb slept with Powers at this place. Powers 
later declared Ortlieb missed his calling and should be 
the main character in that taking play, “Laugh and 
the world laughs with you, snore and you sleep alone.” 

Monday was spent at the General Electric Com- 
pany’s plant. The party saw much and walked— 
mucher. A suggestion to the company is that they 
provide roller skates for all persons inspecting the plant 
hereafter and that all their future buildings be made 
one story high. One of the most fascinating depart- 
ments was the taffy-pulling or wire cable department. 

The General Electric Company’s plant was given 
the twice over the following morning. By this time 
the bunch was pretty low. Everybody changed speeds 
from slow to stop (7. e., every one pulled a Walton). 
Krauss almost fell asleep on a turbine wheel and was 
saved by a guide from being submerged in grease. 

One of the funniest incidents here was to watch the 
lunch-room rush. At 12.00 noon, every one makes a 
grand dash for the “eats.” It looks like a comic 
picture where 2000 people come out of a one-story 
house, 10 feet by 10 feet. No cne was injured, however, 
the day we watched. 

The party arrived in New York City at 6.15 Pp. Mm. 
Tuesday night, and parked at the Hotel Pennsylvania. 

The following morning the Edison Lamp Works 
in Newark, was visited. In the afternoon, the party 
visited the Engineering Societies’ Building, and the 
Hell Gate Power Station. This was the end. 


CHEMICAL SENIOR TRIP 
(Written from a Senior to a Junior Student) 


Dear Jack: 

We started our trip on the 7.15 A. M. train for 
Northampton. Considering that I usually sleep 
through my 9.00 o’clock classes this was quite a novelty. 
The railroad, realizing the importance of the delega- 
tion, supplied us with a special coach, although I 
rather suspect it was for the safety of the other pas- 
sengers. When checking bags, be sure and have all 
bottles filled to the top otherwise they make an awful 
racket. It broke my heart to part with that quart 
but the baggage agent sure did have good ears. There 
is a big brewery at Northampton, so it was quite a 
while before we got our party organized and headed 
in the direction of the cement mill. 

One of the things that will impress you about a 
cement plant is the careful avoidance of all waste. 
One-quarter of the product is scattered about the 
surrounding landscape, while the remaining three- 
quarters is carefully placed on the floors where the 
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I. P. Morris Hydraulic Turbines 


The Wm. Cramp & Sons Ship & Engine Building Co. 
Richmond and Norris Streets, Philadelphia 


HYDRAULIC TURBINE SHOP 


Showing in foreground— 


JOHNSON VALVE PLUNGERS 70,000 H. P. TURBINE FOR 

FOR THE NIAGARA FALLS THE NIAGARA FALLS POWER COMPANY 
70,000 H.P. TURBINE 1500 H.P. TURBINE FOR 
PENSTOCK VALVES GREAT NORTHERN PAPER COMPANY 


3160 H.P. TURBINE FOR 
WESTERN NEW YORK UTILITIES COMPANY 


ASSOCIATED COMPANIES 
THE PELTON WATER WHEEL CO., SAN FRANCISCO AND NEW YORK 
DOMINION ENGINEERING WORKS, LTD., MONTREAL, CANADIAN LICENSEES 
M. HILPERT & CO., RIO DE JANEIRO, BRAZILIAN LICENSEES 
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School and College 
Publications 


OUR EXCLUSIVE PRODUCT 


WE PRINT: 
‘THE MIGONSHINES 220. 8 03: West Virginia University 
TUHEIGANTERN: 2208 cape ee ee University of Penna. 
THE TOWNE SCIENTIFIC SCHOOL JOURNAL Univ. of Penna. 
DHE: PRINCETON: LIGERA. ccs. Princeton University 
SHEERS. 6s ee, Lafayette College 
Ti TAAVERPORDIANG 00.5 ck ees Haverford College 
Tee Pore 0008... or Wellesley College 
HORACE JVIANN (QUARTERLY <748)5-.. 3. New York 
UW. Gi. te CIR a a Philadelphia 


and many other periodicals for well known 
high schools, preparatory schools, 
and colleges. 


Westbrook Publishing Company 
R. G. BARNES & SONS 


1217 Market Street Philadelphia 


| eet engineer should know APOLLO Best Bloom and 
Apollo- Keystone Galvanized Sheets, American Bessemer 
and Open Hearth Steel Sheets; and KEYsToNE Copper Steel 
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AMERICAN SHEET AND TIN PLATE COMPANY, Frick Bldg., Pittsburgh, Pa. 
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visitors walk. Not a thing is wasted! My idea of an 
ambitious man is a janitor in a cement mill. 

We took a Jersey train for New York—you know 
what that means—they use a calendar for a time 
table. Toward the last the ride became boresome, 
so we got out and walked. This “got” us in ahead 
of time so we decided to take showers, because we were 
almost as dirty as if we had spent the day in the chem. 
lab. When that was over the place looked like Weight- 
man Hall after a water polo match. 

Next day we visited a soap plant. For the benefit 
of those who are familiar with neither soap nor soap 
making, I will state that soap is a substance designed 
to remove dirt. It may be any color or shape, de- 
pending upon how much income tax you pay, similarly 
it will remove any kind of dirt; it is not a bit particular, 
It will remove society dirt too, and is especially good 
for cutting oil stains, for which purpose it is used in a 
town called “Washington.” The principal use for 
soap is in a game called bath, which is played by one 
person, a cake of soap, a tub, and some water. The 
player removes all unnecessary apparel, shivers a bit, 
and. quickly plunges into the boiling liquid. At this 
point it is not considered good etiquette to slip, because 
it leads to a form of speech barred by polite intercourse. 
The next position is to lie on the back and roll; a 
corpulent man is best at this. The player next reaches 
for the soap, moistens it with water and rubs his 
anatomy. If it is a well-designed piece of soap it will 
quickly slide away and sink to the bottom. As it 
does this it splashes water into the player’s eye. The 
penalty for losing the soap is two counts; for getting 
splashed, one count. No side remarks are. per- 
mitted. 


You will enjoy the lamp factory, our next inspection. 
I filled three note-books with telephone numbers and 
addresses. Between times we managed to get a few 
ideas (and anything else not nailed down). They 
must have known we were coming, because when we 
asked to see the radio tubes, they pointed to a barbed- 
wire enclosure and rapidly led us in the opposite direc- 
tion. One of the important things to remember is 
their secret processes. You see, the guide who takes 
you around plays a game called “guess”—it is some- 
thing like the one we play on our quiz papers—only 
he can’t lose. For every question asked, the answer 
is always, ““We don’t discuss our manufacturing 
processes.” 


The same afternoon we visited a factory which 
made products from corn. It was the crowning in- 
spection of the trip. The guide has two functions: 
First, to race as fast as possible, and second, to say 
as little as he can. The thing that will impress you 
most is the aroma. It is indescribable! So rich, yet 
so delicate. Shakespeare was right when he said, 
“Pigs is pigs!” Before the inspection was half over I 
wished many times I hadn’t eaten so much at the 
free meal the lamp factory gave us. However, I 
managed to suppress all desires and keep things to 
myself. Next year I’m going to suggest that we stay 
at the hotel while the guides broadcast it, 
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The Titusville Iron Works Company, Titusville, Penna. 


New York Office, 152 W. 4%nd St. Buffalo Office, 821-23 Marine 


Trust Building; Pittsburg Office, Farmers Bank Building. Manufacturers of Firetube Steel Boilers for Power and 
Heating, Fronts, Grates, Castings, Smoke Stacks, Tanks, and Oil Well Boilers; Steam, Gas, Oil, and Gasoline Engines, 
Pumping Powers and Oil Well Machinery 


With that our trip ended; we took the next train 
home and caught up in sleep. Next year don’t bother 
taking pajamas along. They’re unnecessary. 

Your friend, 
Bri. 


SENIOR MECHANICAL ENGINEERS’ TRIP 
HE Senior Mechanical Engineers took two sunny 
weeks out of the heart of old spring, from April 

2d to 17th, for their much-heralded. never-to-be-for- 


| 
| 


gotten trip. ‘Two days were spent in Pittsburgh, 
Cleveland, St. Louis and Detroit. A brief stay, one 
day, was made at Keokuk, Ia., and Niagara Falls. 
Chicago was rather hurriedly scanned in four short 
days. 

Twenty-three plants were visited in all, each one 
making some particular appeal either through its size, 
layout or nature or variety of its products. To say 
that any one inspection stood out above the rest would 
be distinctly erroneous since interest was divided into 


Senior M. E’s at Cleveland 
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Wheeler. 


| Condensing Equipment 


INCLUDES 


Wheeler Surface, Jet and Barometric Con- 
densers. 


Wheeler Steam Jet Air Pump. 
Wheeler Rotative Dry Vacuum Pump. 
Wheeler Turbo Air Pump. 

Wheeler Edwards Air Pump. 

Wheeler Centrifugal Pumps. 

Wheeler Cooling Towers—All types. 
Wheeler Film Evaporator. © 


“Crescent Brand’’ Seamless Drawn Brass and Copper 
Tubes and Pipes. 


ANY OF OUR BULLETINS SENT ON REQUEST 


Wheeler 


Condenser & Engineering 


Company 
CARTERET, NEW JERSEY 
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Five Acres of 
Steel 


E cordially invite all engineers and alumni 

to visit PHILADELPHIA’s LARGEST STEEL 
WAREHOUSE. Situated but a few blocks from the 
University and unique among the plants of 
Philadelphia, it offers many things of interest 
to you as engineers. Here you will find FIVE 
ACRES exclusively devoted to STEEL, yet such 
is the efficiency of our organization that all orders 


are executed the day they are received. 


The methods by which we achieve this efficiency 
should interest you and we shall be proud to 
demonstrate them to you. 


MORRIS WHEELER & CO. 


30TH & Locust STREETS 


as many channels as there were individuals. 

Perhaps the most unique journey, however, was that 
through the mines of the Westmoreland Coal Company 
at Irwin, Pa. The mines proved to be a veritable 
playground for our curiosities. What we gleaned there 
will ever remain in our skulls, capped off, as it was, 
by the wonderful repast served in the pump room. 


From the power plant standpoint the powdered fuel 
development at Cahokia commanded much of our 
attention. 


Synopsizing our story necessarily does a great in- 
justice to the majority of the plants which accorded 
us such courteous treatment. Many of them in addi- 
tion found their way to our hearts through that famous 
route, the stomach, for which we are exceedingly 
grateful. 


Broadly, the social and economic problems with 
which the plants had to contend were worthy of especial 
note. 


The trip had the happy faculty of welding the Seniors 
together into a more intimate relationship than we 
have ever previously enjoyed. ‘ 


The greatest benefit and experience for the most of 
us was no doubt derived from the contacts and asso- 
ciations made with those out of the immediate family 
circle and we wish to express our appreciation to those 
below for their most cordial welcome and sincere en- 
deavor to assist us. 


Pittsburgh—Jones & Laughlin Steel Corp. National _ 
Tube Company (McKeesport). Westmoreland Coal 
Company (Irwin). 


Cleveland—W. S. Tyler Company. Cleveland Water 
Works. 


St. Louts—Hamilton-Brown Shoe Company. Union 
Light & Power Company (Cabokin Station). Heine 
Boiler Company. Busch, Sulzer, Diesel Engine 
Works. Anheuser-Busch, Inc. 


Keokuk—Mississippi River Power Company. 


Chicago—The Liquid Carbonic Company.  Inter- 
national Harvester Company. Western Electric 
Company (Hawthorne Works). Chicago & North- 
western Passenger Terminal. Illinois Steel Company 


(Gary, Ind.). 


Detroit—Detroit Edison Company (Connors Creek 
Plant). Parke, Davis & Company. Cadillac Motor 
Car Company. Ford Motor Company. 


Niagara Falls—Niagara Falls Power Company. On- 
tario Power Company. Queenstown Chippewa 
Power Development. 


The trip was a decided success due largely to Dr. 
Fernald through whose efforts we succeeded in meeting 
every appointment. 
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CAST IRON PIPE 


(Continued from page 17) 


form to specifications. If water pipe is being made the 
pipe is coated with a tar solution. This coating is not 
applied as a protection against corrosion, as the metal 
itself is practically immune from soil corrosion. How- 
ever, the water supply of the present day usually con- 
tains a large quantity of dissolved material which is 
often precipitated along the interior surface of the pipe. 
This sedimentation or incrustation is due to soft 
waters, moss, crenothrix, or other kindred sources. 
The tar coating is, therefore, applied to water pipe 
to prevent the accumulation of this sediment which 
would decrease the carrying area of the pipe. 


. The pipe is heated in a coke-fired oven; the dipping 
is done at about 300° F., the pipe and tar being heated 
separately to such a temperature that when the pipe 
is immersed they are at approximately the same tem- 
peratures. The tar bath consists of gas-house tar 
resulting from the distillation of coal or petroleum 
and as collected in the gas scrubbers. The distillation 
consists of four fractions, 2. ¢., light oils, heavy oils, 
tar and pitch. The third fraction is the one used for 
pipe coating, a typical analysis being: Specific gravity, 
1.20 to 1.24; light oils, 0.2 to 1 per cent; heavy oils, 
10 to 15 per cent; free carbon, 18 to 21 per cent. The 
heat from the pipe vaporizes the light oils (naphthas), 
and a small percentage of the heavy oils (creosote, 
naphthalin, etc.). The remaining heavy oils serve as a 
binder for the carbon which is deposited on the pipe. 
There is another function, however, in the heating 
process of opening the grain of the metal for deposition 
of the tar so that the coating is not simply a surface 


layer but permeates the pores of the metal. As the. 


coating process continues there is a constant volatiliza- 
tion of the light oils which are replaced by similar 
oils. The consistency of the bath is regulated by 
analysis and the temperature by electrical pyrometers. 
Analyses are made for percentage of light and heavy 
oils and free carbon and measurements made of the 
specific gravity and viscosity. The pipe is held over 
the tank until the excess tar has drained and then 
lowered to the skids. 

The pipe is then rolled down the skids to the cutting- 
off house where it is inserted in a specially designed 
lathe to remove the shrink head and machined to the 
contour of the standard spigot. As previously de- 
scribed, this shrink head is cast to act as a “scavenger” 
for the dross, sand and other foreign material rising 
in the mold as the metal is poured. It ensures a clean, 
homogeneous metal, so that the spigot end caulked 
into the bell end forms a highly efficient joint. 

The pipe is then weighed, and the weight, class and 
inspection marks printed in white lead on the interior 
of the bel]. Each pipe is tested hydrostatically at a 
pressure depending on its size, class and __ speci- 
fication. 


RHOADS 
Tannate Leather Belt 


It Slips, Yes ?— 
But the Grip Saves It 


On.-this wire-rope stranding machine, at one stage of 


the winding it is necessary for the belt to slip; then it 
must pick up the load promptly or be badly burned. 


This Tannate Belt slips enough to meet the tension; 
and as the strain passes, picks up the load at once. 


Other belts burned and broke after two or three 
weeks’ use. This Tannate belt was “good as ever” at 
the end of six months’ service. 


It is a common thing for Tannate Belts to have 
steady overloads of 20 per cent or 30 per cent; and 
instances of short loads 100 per cent to 130 per cent 
above normal are not very unusual. And this is done 
at a comparatively moderate slip. Most belts would 
not stay on the pulleys at all. 


In plants where loads fluctuate, the value of this 
capacity of Tannate for overloads is very great indeed. 


Rhoads Tannate Lace Leather 
outlasts Rawhide three to five 
times, and sometimes longer. 


_—————) 


J. E. Rhoads & Sons 


CuicaGco: 322 W. Randolph St. 


ATLANTA: 68 8. Forsyth St. 


PHILADELPHIA: 35 N. 6th St. 
New York: 102 Beekman St. 


Factory and Tannery, WitmincTon, DEL. 


Liisi z 
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R. D. WOOD & CO. 


Philadelphia, Pa. 


Manufacturers 


Mathews Fire Hydrants 


(Reg. U. S. Pat. Office) 


Gate Va lves | Testing Pipe Hydrostatically 


In designing a pipe line it is invariably necessary 


@ 
Cast lron PF ipe and to include various forms of fittings, such as tees, crosses, 


bends, Y branches, reducers, sleeves, plugs, caps, etc. 


e e 
Fittin Zs These fittings are made in accordance with specifica- 
tions to agree with the pipe of the corresponding type 
and class. 
“Automatic” Gas P roducers These fittings are made in the general foundry, the 
method being determined by the size and design of the 
Hydraulic Tools and Valves casting. All small fittings are made in green sand, 


a large number being machine molded. ‘The large 
sizes are made in loam and the intermediate sizes in 
Write for Circulars . dry sand. There is no sharp gradation, however, 
in these methods for some of the larger sizes are made 
in green sand and even some of the largest sizes are 
made in dry sand. The choice depends, to a large 
extent, upon the design of the casting, but even more 


so to the ideas of the manufacturer and the shop 
molder. The best practice of foundry molding is the 
criterion, the aim being to make the best casting at a 
minimum of cost. The two-part mold is most com- 
monly used, although in many cases both the mold 
and core involve many intricate operations. The 
castings are chipped, cleaned and inspected under the 
same conditions as in the making of the pipe. Small 
fittings are cleaned in the rumbler, which is a rotating 
cylinder suitably constructed. If the fittings are 
intended for water mains they are coated with tar as 
described for water pi,e. Flange fittings are machined 


an Engineer 


and, of course, will be told that your foundations 


must be of the best. Also you are learning how to 


manage your own affairs. Build your foundation 
well by opening an account with this Company. 
You cannot learn too early that careful manage- 


| ment of vour finances is of the first importance. 


You are Learning to be 


| according to standard specifications or as otherwise 
| ordered. 
i = The bell and spigot joint for cast-iron pipe has been 
| | in use fcr many years, the early Philadelphia pipe 
previously mentioned having been of this type. The 
The water pipe and fittings sre made in accordance with 
| : the American Water Works Association Specifications, 
| Commonwealth Title Insurance and the gas pipe and fittings in accordance with the 
| standards of the American Gas Association. The 
and Trust Company bell and spigot joint is recognized by all leading engi- 
| neers as the most adaptable for water and gas mains, 
| N. W. Cor. Twelfth and Chestnut Streets, as well as many industrial installations. The joint 
| Philadelphia allows for expansion and contraction of the line as 
| there is no rigidity of bolts, and from the standponit 
CAPITAL, $1,000,000; SURPLUS, $2,500,000 of tightness, it is unexcelled. The joint is easily made 
| fer : nena | and possesses a flexibility to compensate for sub- 
TIE 8 ee OSE ENN sidence of the soil and the vibration due to moving 
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RAISLER HEATING CO. 


ENGINEERS AND CONTRACTORS 


a 


Steam and Hot Water Heating 


> 
Power Plants 


=) 


Ventilation 


f ¢ eecctmnomnomey 5 1 


Estimates, Design and 
Execution 


Se | 


129-131 AMSTERDAM AVE., AT 66th STREET 
NEW YORK CITY 


RAISLER SPRINKLER CO. 


ro : Poo 
:: :: Approved Automatic Sprinkler Systems :: :: :: 3: 


YOUR ELECTRICAL INSTRUMENTS 


enable you to properly check 
your production costs. : : 


THEY SHOULD BE CLEANED AND CALI- 
BRATED AT REGULAR’ INTERVALS 


We are particularly well equipped to 
perform this service either in your 
plant or in our laboratories. 


Our Standards are Certified by the Bureau of Standards 


————*) 


RUBICON COMPANY 


ELECTRICAL AND PHYSICAL INSTRUMENTS 
ELECTRICAL TESTING LABORATORIES 


923 Walnut Street Philadelphia, Pa. 


loads on the surface. The flexible joint is used for 
river crossings and other submerged pipe installations. 
The spigot of this pipe is of a machined spherical 
surface conforming to that of the bell, the bearing 


¢ 
ia 
| 
' 


Three Lines of 60-inch Cast Iron Pipe 


MBE 


LEHIGH 


MULTIBLADE FANS 


Designed for handling large quantities of 
air at low pressure and especially for use 
in heating and ventilating systems. 


Lehigh equipment is approved by promi- 


nent engineers and architects. 


Hersh Brothers Company 
EST. 1876 


Allentown, Penna. 


surface being at about the center of the bell and one- 
quarter the distance from the end of the spigot. The ~ 
joint is caulked before laying and by reason of its 
flexibility is readily lowered to the river bottom and 


A Cast Iron Pipe Supply Main 
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We Need a Technical Graduat 


NOW WITH US 


Bos Mayer, Cu.E., ’20, 
Detroit District Manager. 


Jor Cook, M.E., ’20, 
Plant Engineer. 


Miscu Watkins, Cu.E., 21, 


Chicago District Manager. 


CuHane THorpe, Cu.E., ’22, 
Cleveland Representative. 


CHARLEY Simon, Cu.E., ’22, 


Technical Director of Adver- 


tising. 


AND THEY LIKE IT 


PERHAPS YOU ARE THE 
MAN FOR THE JOB 


Every year some men graduate from the 
Technical Schools who feel they are more 
suited to Sales Engineering than straight 
engineering. We have a place for such a 
man, who has a pleasing personality, who 
is ambitious, who can think straight, and 
who is anxious to meet men in every 


branch of industry. 
Ask Dr. Fernald, Dr. Taggart or Dr. 


Pender for particulars, or write or ’phone 
us for an appointment. 


AND BE ASSURED 


That the same desire to co- 
operate as shown by our help in 
placing men, is true of our 
relation with the technical men 
in industry. Our engineers are 
glad to call and talk over 
a particular problem (be it a 
temperature problem, or one 
of speed, pressure, automatic 
control, or CO2 measurement) 
bringing their own experiences 
to work with you to a solution. 
A file of our catalogs contains 
interesting side-lights on many 
industries. Send for these 
when the question of instru- 
ments is being discussed. 


ce £ © 


C 


THE BROWN INSTRUMENT CO. 


WAYNE AND WINDRIM AVENUES [Ricur at Wayne Juncrion on tHE P. & R. Rarroap] 
Manvuracturers or PYROMETERS, THERMOMETERS, TACHOMETERS, POTENTIOMETERS, Etc. 


THE SMITH SMOKELESS BOILER 


Bituminous Coal 


Lignites 


FOR BURNING ALL FUELS 


SUCH AS 


ore. - (ac. 


Anthracite Coal 
Oil 


Wood 


the H. B. SMITH COMPANY 


Manufacturers of Boilers and Radiators 


BOSTON, 640 MAIN ST., CAMBRIDGE 
WESTFIELD, MASS. 


NEW YORK, 10 EAST 39th STREET 


PHILADELPHIA, 17TH anp ARCH STS. 
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E PTT TTT EE 


DAY) a 


NEW YORK 


2 Wall Street 


DE ha RN YE NN SS) aS RS Yh lw jal SR Tg 


ZIMMERMANN 


EN GO Ree © RADE D 


ENGINEERS 


Design and Construction, Management 
Reports, Valuations 


PHILADELPHIA 


1600 Walnut Street 


CHICAGO 


Harris Trust Bldg: 


TTTITIITOUITIULLELiILLLiuUL_LiUICLirr rrr yr leet 


A A eee ee 


SINCE 1892 


Barclay Brothers 


1515 SANSOM STREET 
Philadelphia 


Blue Prints 
Photostats 
Drawing Materials 


ENGINE 
REPAIRS 


Cylinders and 
Valve Seats 
Rebored at Your 
Plant and in 
Position 
E. J. ROOKSBY & CO. 


E.J.Rooksby J. G. Haydock 
435 N. 11th Street 


Philadelphia, Pa. 


| 
| 


4 


the contour of the surface. 


The flanged joint is used in industrial installations, 
such as in power plants, chemical works, oil refineries, 
mines and many other diversified industries. The 
threaded flanged joint has been widely used within 
the past several years because of its adaptability. 
The method of applying the flange to the threaded 
pipe gives the strength to the pipe as though the 
flange had been cast integrally. The flange is screwed 
on the pipe by machinery until the pipe extends be- 
yond the face of the flange, then swinging the pipe 


assumes ground 


_ in a double ended lathe and facing off both ends of the 


pipe and at the same time taking a skim off the face 
of the flanges to insure a true bearing of gasket on 
end of pipe and parallelism of flange. The flange 
dimensions are in accordance with the American 
Standards as adopted by the American Engineering 
Standards Committee. 


The usual method of jointing bell and spigot pipe 
is by the use of cast lead and hemp. This method 
gives complete satisfaction although recent departures 
have been made aiming toward economy of both labor 
and material. Among other materials used are lead 
wool, ‘“‘leadite,’’ cement, and combinations of cement 
and lead wool. Lead wool is especially used in making 
joints in places inaccessible for pouring molten lead. 
It is also used during very cold or rainy weather. 
The lead wool is caulked into joints similar to the 
caulking of the hemp in making a regular cast lead 


joint and the compression of each successive strand  ~ 
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makes a very tight joint. The joint is not made as 
quickly as the cast lead joint and the saving in ma- 
terial is probably offset by increased labor costs. Tests 
seem to indicate that the joint is somewhat lighter 
than a poured joint. Cement has been used success- 
fully during the past several years for making joints, 
especially for high-pressure gas mains. It is stated 
that cement joints will withstand considerable rough 
treatment and will hold up equally well under ordinary 
conditions. They cost about one-eighth as much as 
lead joints. 

From these general remarks, it can readily be seen 
that a considerable amount of equipment is necessary 
because of the many sizes, types and thicknesses of 
pipe and fittings. In order to promptly execute orders 
for rush shipments, a large stock is essential. This is 
especially true for repairs as well as improvements 
‘and additions to water and gas works. The public 
is to be served and delays cause serious inconveniences. 
Besides this fact, the mains are often laid in busy and 
congested districts of the city and must consequently 
be installed when there is the least interference with 
traffic. 


WITH OUR ALUMNI 
(Continued from page 35) 

Robert Beatty, C.E., is working with the Joint 
Commission for Elimination of Toll Bridges, in Penn- 
sylvania and New Jersey. 

M. T. Glass, C.E., is employed by S. S. Glassgold, 
Philadelphia, Pa. 

H. L. Haeberly, C.E., is employed by Inwin & Leigh- 
ton, Philadelphia, Pa. 

D. C. Wagner, B.S. in C.E., is employed by the 
Sinclair Pipe Company, of Clayton, Wyo. 

A. P. Wall, B.S. in Ch.E., is in New York, working 
with the One Piece Bifocal Lens Company. 

John R. Sabina, B.S. in E.E., is with the Baldwin 
Locomotive Works, Philadelphia. Pa. His work consists 
for the most part, in testing existing electrical equipment. 

Henry Salvatori, B.S. in E.E., is in the Trial In- 
stallation Department of the Western Electric Company, 
of New York. His duties include the writing out of 
specifications and ordering out drawings for new installa- 
tions. We understand he is making out very well. 

FE. Wheeler, B.S. in M.E., is employed by the Chester 
Tube Company, of Chester, Pa. 

Joseph Weintrob, after working for a number of 
months with the Philadelphia Electric Company. left 
this firm and is now connected with a brokerage house 
in Philadelphia, Pa. 

S. S. Wolfe, B.S. in Ch.E., is with the Bethlehem 
Steel Company, Bethlehem, Pa. 

A. W. Zimmerman, B.S. in M.E., is employed at the 
Artioom Rug Mills, Philadelphia, Pa. 

R. J. Wolf, B.S. in C.E., is working in the Engineering 
Department of the Philadelphia Rapid Transit Company. 

E. R. Winkler, Jr., B.S. in C.E., is employed by the 
Pennsylvania Railroad, at the Trenton, N. J. office. 

C. C. Roth, B.S. in C.E., is with the George A. 
Fuller Company, Philadelphia, Pa. 
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YARWAY TANDEM. Combina- 
tion of Yarway Seatless Blow-Oft 
Valve and Yarway Double-Tight- 
ening Valve. Absolutely guaran_ 
teed for two years. 


WAY 


—The Guaranteed 
BLOW-OFF VALVES 


It is unusual to guarantee blow-off 
valves—but YARWAY BLOW- 
OFF VALVES are unusual. The 
YARWAY TANDEM is uncondi- 
tionally guaranteed for two years 
and will last several times that 
long under normal conditions. It 
complies with the A. S. M. E. Code 
and all State boiler laws. 


Below: YARWAY 
DOUBLE-TIGHTENING 
VALVE. 
Sealing bushing (1) is kept © 
tight against rotating disc 
(2) by boiler pressure. 
Spring (3) insures initial 
contact. Bushing is thus 
constantly ground to a 
tight fit. ‘Both sides of 
disc are kept tight. Seat 
(4) insures tight valve 
when pressure is reversed. 


ja 


Above: YARWAY SEAT- 
LESS BLOW-OFF VALVE. 
The recognized standard. After 
valve has closed, shoulder S on 
plunger V engages the loose 
follower gland F. A hard turn 
of handwheel then compresses 
packing P above and below the 
port, making an absolutely 
tight valve. Set-screw N pre- 
vents turning of gland when 
handwheel is turned. 


For literature describing the YARWAY BLOW-OFF VALVES 
in detail, write 


YARNALL-WARING CO. 


| 
| PHILADELPHIA 
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KEWANEE 


BOILERS 
Heating all Types of Buildings 


are built 
Scientifically and Mechanically 
he 
Most Modern Methods 
to give 
PERMANENCY 
SAFETY 
EFFICIENCY 


CATALOGUE ON REQUEST 


KEWANEE B@ILER COMPANY, [NC. 


47 West 42nd Street 
NEW YORK CITY 


REAL ESTATE TRUST BUILDING 
PHILADELPHIA, PA. 


The College Book and 
Supply Store 


a\- 


Ey 


Everything for the 
Student 


Instruments and Slide Rules 


3425 WooDLAND 
AVENUE 


THE UNIVERSITY BUILDING PROGRAM 


(Continued from page 9) 


the Lea collection of Historical Works. This addition 
will be two stories in height and built of dark red 
sandstone and brick to match the present building. 
The interior scheme will so be laid out as to exactly 
duplicate the library, in the author’s home. 


A field house and locker-room is building on the 
river fields. This building will be built. of hollow tile 
and plaster and will consist of a caretaker’s house and 
two wings. Each wing will contain 500 lockers and 
sufficient showers. One wing will be used by the men 
students, and one by the women students. Additional 
locker facilities have long been needed and this club- 
house will help relieve the gymnasium. 


Among the buildings to be started within the next 
year or two are the Irvine Auditorium to be erected 
on the Power House site, and additions to the men’s 
dormitory system. The plans for the auditorium 
have not been completed as yet. The new dormitories 
will be constructed according to the plans laid out 
when the group was first started. 


The Essex Apartments at Thirty-fourth and Chest- 
nut Streets, has recently been purchased and will be 
reconditioned and remodelled during the summer for 
additional women students’ dormitories. This is a 
quite modern building and well adapted to dormitory 
use and will provide accommodations for about 120 
students. 


No building has been done at the University for 
many years, partly due to unsettled economic condi- 
tions in general, and partly due to the unsettled 
administrative conditions. but this promises to be the 
start of the biggest building program the University 
has ever undertaken. 


BOOK REVIEWS 


WW 


PROBLEMS IN GENERAL Puysics. Second edition, revised and en- 
larged by Morton Masius. P. Blakiston’s Son & Company, 
Philadelphia, 1924. Cloth, 5 x 8 inches; 154 pp., 75 figs, $2.00. 


This book is a valuable supplement to the usual 
textbook used in college physics courses. Its 1008 
problems cover the subjects of mechanies, heat, light, 
sound, electricity and magnetism. The solution and 
the fundamental theory of type problems are given 
in each subdivision of the above subjects. A number 
of problems are given illustrating X-rays and the 
electron theory. 
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THE WEST SIDE TENNIS CLUB STADIUM, FOREST HILLS, LONG ISLAND 


DURING THE DAVIS CUP MATCHES 
KENNETH M. MURCHISON, ARCHITECT CHARLES S, LANDERS, ENGINEER 


America’s Tennis Stadium at Forest Hills, Long Island, was built by The Foundation 
Company in record time. It was begun in April and completion was promised for 
the Davis Cup Challenge Round on August 31, 1923. It was actually used for 
the Women’s Nationals on August 13. The West Side Tennis Club, in choosing a 
general contractor, selected The Foundation Company because its record guarantees 
trustworthy workmanship and speed of construction without sacrifice of economy. 


The Foundation Company is an organization of construction engineers 
specializing in the building of difficult superstructures and substruc- 
tures. The world-wide reputation gained in its early history for trust- 
worthy underground construction has followed it into the field of 
general engineering contracting. Among the structures completed 
by The Foundation Company are buildings of every known type. 


THE FOUNDATION COMPANY 
CITY OF NEW YORK 


Office Buildings * Industrial Plants * Warehouses » Railroads and Terminals + Foundations 
Underpinning + Filtration and Sewage Plants » Hydro-Electric Developments » Power Houses 
Highways » River and Harbor Developments * Bridges and Bridge Piers » Mine Shafts and Tunnels 


CHICAGO SAN FRANCISCO LIMA, PERU LONDON, ENGLAND 
PITTSBURGH LOS ANGELES CARTAGENA, COLOMBIA PARIS, FRANCE 
ATLANTA MONTREAL MEXICO CITY LOUVAIN, BELGIUM 


BUILDERS OF SUPERSTRUCTURES AS WELL AS SUBSTRUCTURES 


Mention THE PENNSYLVANIA TRIANGLE — it identifies you! 


. WA 
Ps N 
VAN SGIVER 
SERVICE 


Benefits the 
Construction 


maid 


THE VAN SCIVER CORPORATION 
The Parkway at Twenty-fourth Street 
PHILADELPHIA 


Associate Companies 


THE DEFRAIN SAND COMPANY THE FAIRLAMB COMPANY. 
HAINESPORT MINING & TRANS. CO. KNICKERBOCKER LIME CO. 


WEBER 


DRAWING AND ENGINEERING 
MATERIALS 


Riefler Precision Drawing Instruments 
Sphinx Rd. System Drawing Instruments 
Slide Rules 

Drawing Boards and T. Squares 
Drawing Inks 

Drawing and Detail Papers 

Pantographs and Planimeters 

Blue, Brown and Black Print Papers 


ART SUPPLIES 


Water Colors 

Water Color Brushes 

China Ware 

Smocks 

Fabriano and Whatman Papers. 


F.WEBER CO 


1125 CHESTNUT STREET 
PHILADELPHIA 


GO WEST YOUNG MAN 
(Continued from page 21) 


We explored Chicago and found it a tonic to see such 
a progressive city. We rode for miles along Lake 
Michigan on Lake Shore Drive. We know now why 
they call it the ‘“‘Windy City.” We near had our back 
teeth blown out! We would have liked to have seen 
the Art Museum but Arthur kicked louder than a child 


taking castor oil. 


We left Chicago at noon and took the Michigan 
Central across the state of Michigan and the dream 
of our young life-time was realized when we passed 
through Kalamazoo, that much-derided town. Now 
before we die we must see Oshkosh and Keokuk. We 
passed through Battle Creek and liked it a lot better 
than the “Now You'll Like Bran” that they make 
there. Detroit was reached at twilight and a lively 
city it was. Every theater that Sunday night, was 
open and crowded. After a show, we took the ferry 
across the river to Windsor, Canada. The immigration 
authorities, who watched every incoming boat, seized 
upon Arthur, our Business Manager, and had a long 
argument. They claimed he was either a Swede or a 
Dane because of his blond locks, but the author con- 
vinced them that his hair was originally coal black, 
he having dyed it with zonite just this spring. They 
seemed impressed and released him. Intending to 
mail some letters in Canada we hunted for an hour 
for a mail box and then woke up to the fact that those 
little red boxes we thought were fire-alarms were in 
reality mail boxes. 


We left Detroit at 3.00 in the morning and arrived 
in Niagara Falls at 7.00. As the author gazed in 
awe at the mighty spectacle, Arthur cried out: 
“Wonder where this big power plant of the Shredded 
Wheat Company is? Id love to see it!’ We gazed 
at him in sorrow. That’s what engineering will do to 
one’s esthetic sense. Soon we were in Buffalo and 
parting with Arthur, we took the Lackawanna, Ltd., 
for the Poconos, stopping over at Easton, Pa., to 
inspect some industrial plants. 

Arriving at Penn, we sighed for the memories of 
our trip were vivid and pleasant. And with new 
scenes to inspire us and new ideas and suggestions to 
guide us we hope to put out a magazine that every 
one of our engineers will be proud of. 


THE NATIONAL PEACE TOWER 
(Continued from page 14) 
of the forty-eight states and the District of Columbia, 
together with Alaska, Porto Rico, Hawaii, Cuba and 


the Philippines. The funds for the bells and a just 
proportion of the cost of the building and the mainte- 


(Continued on page 54) 
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INDUSTRIAL LIGHTING CODES. 


sight damage, no less than five states, New York, New 


In order to protect workers from accidents and eye BROWN &F GHARPE 


Jersey, Pennsylvania, Wisconsin and Oregon have now in 
force iighting codes for industrial establishments. Other 
states are now considering the adoption of an industrial 
lighting code, and it seems only a question of time when 
all the states will adopt such a code. 


Proper lighting of work places is not only of great 
importance to the operators working therein, directly 
affecting their safety and eyesight, but it is a factor of 
equal importance to the employer, as quality and quantity 
of output are deciding factors of profit or loss in the 
operation of the plant. 


The introduction to the Wisconsin code reads as fol- 
lows: “Insufficient and improperly applied illumination is 
a prolific cause of industrial accidents. In the past few 
years numerous investigators, studying the cause of ac- 
cidents, have found that the accident rate in plants with 
poor lighting is higher than similar plants which are well 
illuminated. Factories which have installed approved light- 
ing have experienced reductions in their accidents which 
are very gratifying. 

“Of even greater importance, poor lighting impairs 
vision. Because diminution of eyesight from this cause 
is gradual, it may take the individual years to become 
aware of it. 


“This makes it all the more important to guard against 
the insidious effects of dim illumination, of glaring light 
sources shining in the eyes, of flickering light, of sharp 
shadows, of glare reflected from polished parts of work. 
To conserve the eyesight of the working class is a distinct 
economic gain to the state, but regardless of that, humani- 
tarian considerations demand it. 


“Finally, inadequate illumination decreases the pro- 
duction of the industries of the state, and to that extent, 
the wealth of its people. Factory managers who have 
installed improved illumination, are unanimous in the con- 
viction that better lighting increases production and de- 
creases spoilage.” 


The Wisconsin Commission has adopted a rule to the 
effect that, “diffusive or refractive window glass shall be 
used for the purpose of improving day light conditions 
or for the avoidance of eye strain, wherever the location 
of the work is such that the worker must face large 
window areas, through which excessively bright light may 
at times enter the building.” 


A glass is now available which meets the above re- 
quirements. It properly diffuses the light and prevents 
sun glare passing into the building and is known as 
Factrolite. 


Engineers of to-day are making a thorough study of 
illumination, so that they may be able to plan and lay 
out industrial plants, to scientifically increase their 
efficiency to as near the maximum as possible. This ac- 
complished the engineer is not only doing something worth 
while for his employer, but is doing quite as much for 
himself by coming into prominence with modern ideas. 


If you are interested in the distribution of light 
through Factrolite, we will send you a copy of Laboratory 
Report—“Factrolited.” 


MISSISSIPPI WIRE GLASS CoO, 
220 Fifth Avenue, 


St. Louis. New York. Chicago. 


MACHINES 


You Should Become 
Familiar With Them 


Milling Machines 
Grinding Machines 
Gear Cutting Machines 
Screw Machines 


Knowledge of our line of manufacture will 
surely be of use to you in years to come—for 
Brown & Sharpe Machines are used in a great 
many industries. In the small repair shop or 
in the largest high production manufacturing 
plant, these machines are being used to do many 
classes of work. The small shop likes their 
versatility and ability to stand up under that 
extraordinary job which often loads the machine 
beyond its rated capacity. The big plant finds 
they give production and a product uniformly 
accurate. Brown & Sharpe Machines are 
ruggedly constructed and will maintain their 
accuracy for many years. Investigate their 
many uses. 


Ask your Librarian 
to show you the 
Brown & Sharpe 
books — Catalogue 
studies—Nos. 29, 29x 
and 29xx. Our Cata- 
logue No. 137 gives 
details about our 
entire line of manu- 
facture. 


Brown & SHARPE Mec. Co. 
Providence, R.1., U.S.A. 
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UNDERWOODS. 
REPAIRS TO POWER PLANTS 


GENERAL MACHINISTS 


Emergency Repairs Our Specialty 
Day and Night Service 


H. B. UNDERWOOD CORP’N 


ESTABLISHED 1870 


1025 Hamilton St., Philadelphia, Pa. 


A place to buy 


Quality 
Electrical 
Merchandise 


A complete stock of 
electrical appliances, 
supplies and radio 
products at all times. 


THE PHILADELPHIA ELECTRIC 
COMPANY SUPPLY DEPT. 


130-32 So. Eleventh St. 
Philadelphia 


nance of the tower will be raised in each state and 
territory by popular subscription. All money raised 
in this way will be used only in the purchase of bells 
and the erection of the Peace Tower; the expenses of 
the National Peace Carillon Executive Committee 
which is in charge, will be raised by other means. 
When final plans are formulated and all arrange- 
ments made, the eyes of the nation and of the world 
will be focused on a massive shaft of granite rearing 
in dazzling splendor over 300 feet toward the clouds. 
From this colossal structure, a chaste commemorative 
shaft by day, will issue forth at evening the incom- 
parable music of half a hundred bells; deep-toned 
bells, treble-voiced bells; now wildly throbbing to a 
martial air, now trembling softly with the soothing 
refrain of an evening hymn; sounding throughout the 
length and breadth of Washington, and calling the 
people of America to remembrance of their heroic 
dead and the sacred cause in which they laid down 
their lives. 


~ To all America, the National Peace Tower will stand 
forever “as a tribute to the heroic resistance of Belgium, 
in recollection of our dead and those of our Allies, 
and in enduring commemoration of the great victory 
we have won over Imperialism.” 4 


Announcements 
tg 


We take pleasure in announcing here the winner 
of the prize competition for the new name of our 
publication. 


After looking over many contributions the judges, 
Dean Frazer, Dean Laird, Dean Pender and Professor 
Morris, selected the name sent in by Matthew Simpson, 

- Arch., ’26. 


All credit is due to him as the PENNSYLVANIA TRI- 
ANGLE originator. 


The permanent cover design competition was won 
by R. W. Noble. Arch., ’26. To him we also owe the 
design for the contents page and the editorial mast- 
head design. 


be 4 
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UNDER A NEW ROOF 
—The M. J. Dougherty Organization 


is now housed in their new quarters which take in a full 
city block from 24th Street to 25th Street, and from Wash- 
ington Avenue to Ellsworth Street, in Philadelphia. These 
increased facilities for the fabrication of piping of every de- 
sign enable us to offer you prices and deliveries which have 
never before been possible with our smaller factory. You 
are assured that increasing our output will not have any 
effect on its quality. We propose by the more efficient 
methods that are now possible to even outdo the high stan- 
dard of our work inthe past. We can handle your entire 
installation from the time you conceive it until it is a finished 
M. J. D. product, or we can co-operate with your engineers, 
fabricating and erecting the piping in accordance with your 
plans, or we can furnish material only. oe 

Let us help you save money on coal. No obligation involved 
by asking us to furnish you a cost ,estimate. 


Write now for 
Bulletin T.S.-2] 


MJ. DOUGHERTY CO. 


* PIPING FABRICATORS & CONTRACTORS | 


527 Hurt Building L12w-Adams St; 
Mtlanta Chicago, 
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The above 

illustrates a 

recent bird’s 

eye of the 

new M. J. D. 

Plant. It shows 

to advantage 

not only our 

vast possibilities 

for fabricating 

pipe of any dimen- 

sions, but likewise 

our facilities for in- 

coming and outgo- 

ing carload  ship- 
ments. 

Encircling the view of 

the new plant you see 

a cut-away drawing of 

our Square Lap Joint 

which is universally rec- 

ognized as the correct 

method of joining pipe. 

Note particularly the 

square corner on the lap. 


Sarco Steam Trap 


Drains condensate aS 
soon as it forms. No 
live steam escapes. 
/ Does the same work as 
bucket and float traps 
i and costs about one- 
third as much. 


Has no levers, gauges. 
packing or other perish- 
able parts. Screws into 
pipe line at any angle. 
No pit, platform nor 
supports needed. 


Write for Booklet 48- 


SARCO 


Temperature Regulator 


Operates steam, water and 
gas valves 46 to 6 in. Entirely 
self-contained and self- 
operated. No electricity, com- { 
pressed air, etc., needed. Has 
no perishable parts. 


Costs less than any other 
dependable control and_ is 
easier to install. For any 
temperature between 30 and 
300° F. 


Write for Booklet 87. 


SARCO CO., Inc. 


WootwortH BuinpIne 


NEW YORK, N. Y. 


Bilgram Bevel Gear Generators 
}/ cut theoretically correct gears. Such 
gears are especially adapted to 
machines of the better grade. 


We have special facilities for cut- 
ting Spur, Helical, Bevel, Worm, 
Internal and Elliptical Gear Wheels. 


Let us quote on the gears 
you use. 


Adding to Machine Quality 


The Bilgram Machine Works 
1223 Spring Garden St., Philadelphia, Pa. 


CAMPUS ACTIVITIES 
(Continued from page 23) 


formed a Polish mazurka with ex- 
ceptional skill. Boris Riaboff, a 
Senior and a prominent Beaux Arts 
student, presented a play (in Rus- 
sian), acted by himself and a group 
of Russians from New York. Then 
there was the Philadelphia School 
of Fine Arts; they did their usual 
fling in their usual successful style. 

An Oriental breakfast was served 
in the draughting room soon after 
midnight, following the taking of 
pictures by the Stanley Company. 

The Alumni gave some welcome 
assistance. The invitations and 
programs were designed by Grant 
Simon, Alumnus of the School of 
Architecture and winner of the 
Paris prize. 

The committee in charge of the 
ball was composed of John L. 
Evans, °24, Harold Weisse, °24, 
Jack Stenhouse, ’25, W. P. Wagner, 
°22, Charlie Jones, °24, J. Walker, 
Duffy Lewis, ’24. John Harbeson, 
R. F. Boyle. 


MILITARY NOTES 


Don’t be a bit surprised when 
you see the following engineers 
and architects next fall all tanned 


up and looking the picture of health. , 


They are going to Camp Meade 
for six weeks’ intensive training: 
W. W. Donnelly, J. J. Hanaw, C. 
S. Herbst, L. S. Rosenstein, J. W. 
Snyder, Jr., and C. B. Sonnheim. 
Incidentally, if there are any 
other men who are not in the 
R. O. T. C. units who are interested 


in having a month’s training at the 
expense of the government, they 
are invited to come into the Military 
Department office, Room 113, Fine 
Arts Building, and get information 
on the Citizens’ Military Training 
Camps. 

In closing, we wish to congratu- 
late both of our engineering deans 
upon being commissioned in the 
Officers’ Reserve Corps. Dean 
Frazer was commissioned a Lieu- 
tenant-Colonel in the Chemical 
Warfare Service, while Dean Pen- 
der now holds the same rank in the 
Signal Corps. 


BEAUX ARTS INSTITUTE OF 
DESIGN COMPETITIONS 
FOR 1923-1924 


In all competitions Pennsylvania 
ranks high; in most cases taking 
first place. In the Architectural 
School of Pennsylvania, the students 
enter many competitions in the 
course of each year, and records 
show that we lead all other colleges 
and universities, in the number of 
winning competitors. 

Besides entering the larger com- 
petitions, as the Le Brun, Pufin, 
Rome, etc., the students regularly 
compete in the competitions con- 
ducted by the Beaux Arts Institute 
of Design. 

Below are given the winning 
competitors of Pennsylvania, for 
the year 1923-1924. (This record 
is complete except for competitions 
that have not been judged at the 
time this issue goes to press.) 


(Continued on page 60) 


UNION PAVING CoO. 


Private Driveways of 
Distinction and Durability 


Our Patented Filbertine (asphaltic- 
concrete) a Speczalty 


Mention Tue PunnsyLvania TRIANGLE — it identifies you! 


an 


/) 


: 


LL 


Q 
\(a\G 


/ 


Ad 


Ml 
PROX Y 
OSG 
SO) 
ORI Q 


~ 


KBO O ; 4 
) oS x 


me 
OP PIPII/ 


Hammered orPressed 


Smooth Forged 
Rough Turned 


Finish Machined 
Treated 


From the largest to the smallest 


Tioga Steel @ Iron Co. 


52nd and Gray’s Ave., Philadelphia, Pa. 


Subsidiary of Taylor-Wharton Iron & Steel Co. 
High Bridge, New Jersey 


OTHER PLANTS: 
Philadelphia Roll @ Machine Co., Philadelphia, Pa. 
Wm. Wharton, Jr., @ Co., Inc., Easton, Pa. 


Z) 
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Edward P. Dolbey & Co. 


3621 WOODLAND AVENUE 


5d 


Chemicals 
Glassware 
Porcelain ware 
Thermometers 


Filter papers 


General Laboratory Supplies 


Business Established 189] 


The John T. Dyer 
Quarry Company 


NORRISTOWN, PA. 


Birdsboro Trappe 
Rock 


HARRISON BUILDING 
PHILADELPHIA 


THE ORDINANCE DEPARTMENT 
(Continued from page 13) 

arises. Each district office will be the War Depart- 
ment as far as the manufacturer is concerned. All 
business, including the settlement of post-war claims, 
will be handled lccally. The use of such an organiza- 
tion will facilitate manufacture, simplify dealing with 
the government, and insure an early supply of muni- 
tions to the troops. The munition requirements of 
another major war effort by the United States, which 
have been worked out very carefully by the army 
General Staff, have been divided among. the various 
ordnance districts. Each district is now negotiating 
with manufacturers most suitable to undertake war- 
time production. 

In time of war when the Ordnance Department 
must expand to twenty or thirty times its peace-time 
size, it becomes a serious problem where to locate 


Modern Tank Being Manufactured at Rock Island Arsenal 


officers qualified by scholastic, business and profes- 
sional training to cope with the questions of supply, 
engineering, production and inspection. There is no 
field in civil life which affords special Ordnance train- 
ing, as ordnance manufacture is distinctly non- 
commercial. This handicap can be overcome to a 
great degree by young engineers, and commercially 
trained college men, being commissioned in the Ord- 
nance Reserve Corps and taking courses which are 
open at various arsenals during the year for reserve 
officers. These courses will familiarize them with 
ordnance in general and any specific branch of ordnance 
in which they might wish to specialize. Reading 
courses for ordnance reserve officers, who on account 
of pressure of business, cannot take advantage of the 
periodic training at arsenals, are available. Army 
Ordnance, the official gazette of the Army Ordnance 
Association, is published for the primary purpose of 
enabling reserve officers to keep in touch with the 
latest developments in research, engineering and 
manufacture that have a bearing on ordnance. 

The War Department industrial plans for national 
defense are really the plans of industry, science and 
the professions. They are not in any sense militaristic. 
Yet if ever needed, they will save the country billions 
of dollars, thousands of human lives, and perhaps the 
very existence of the nation. Is it not worth while? 
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ROBERT L. LATIMER & CO. 


Philadelphia Branch of The Chain Belt Company 


24 to 28 N. FRONT STREET 


PHILADELPHIA 


Elevating, Conveying and Power Transmitting Machinery 


Conveying Machinery for the economical handling of Sand, Gravel, Chemicals, 


Coal, 


Fafnir Ball Bearings, 
Gears, Clutches, Pul- 
leys, 


Hangers and 
Power Transmitting 


Appliances. 


Fertilizers, 


Ashes, Stone and other materials. 


Are we not justified in asking the assistance of every 
patriotic engineer? 

There are two directly conflicting theories about 
preparedness and peace. The one is well set forth 
in the biblical quotation: “When the strong man 
fully armed guardeth his own court his goods are in 
peace.” The other holds that we should completely 
disarm ourselves and render ourselves defenseless, 
as an example to other nations. One question might 
be asked of advocates of each theory: Suppose, these 
who believe in a reasonable preparedness, that the 
plans which are being made now are all unnecessary 
and a waste of time due to the fact that no war will 
come, what would this theory cost the country? The 
answer might truthfully be a small fraction of the 
country’s expenditures. But suppose, those who be- 
lieve in the theory of total disarmament while other 
nations are armed, that this theory is wrong and would 
only invite invasion of our shores. The answer cannot be 
otherwise than it would mean untold misery, appalling 
waste of lives and money, probably the existence of 
the nation itself. Can we afford to take that chance? 

As a nation we love peace, but as a nation we must 
be sufficiently strong so that we will furnish no tempta- 
tion to aggression on the part of others. The immortal 
Lincoln called our government “a government of the 
people, by the people, for the people.” Let us approach 
this matter of preparedness in the spirit of Lincoln; 
let each man realize his responsibility, and be pre- 


ConouiTtT 


Is the name of a remarkably sturdy, 
flat, metal tube, which protects and neatly 
*‘conceals’’ 


WireEMOLD 


electric wires on the surface. 


Wiremold Conduit is simply clamped 
to wall or ceiling and the wires fished 
through. 


Inconspicuous and easy to install. 


The 
AMERICAN WIREMOLD COMPANY 


Hartford, Conn. 


E. E. HEDLER 
District Sales Manager 
1309 ARCH STREET 
Philadelphia 


pared to take up his share of the burden. 
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A MESSAGE TO ENGINEERS @@ 


Do you know 


In fact 


AMMOW 


vw 


0 
<a 


Hundreds of the leading Mathematicians and Engineers 
use the Hammond Portable Mathematical typewriter in 


their daily work. 


Exponents and Sub-scripts together with all Greek 
letters used in elemental and higher mathematics are 
at your disposal on this wonderful and versatile machine. 


Variable spacing for condensing instantly available. 


Two kinds of type on your typewriter at all times. 


Instantly changed to a third for general work or a fourth 


for personal letter writing. 


Over three hundred different formations and letterings 
are ready for instant service at your command. 


Special terms to Professors, Engineers and Mathematicians 


HAMMOND TYPEWRITER CORPORATION . . 


208 SOUTH Lite ot, PHILADELFHIA 


CAMPUS ACTIVITIES 


(Continued from page 56) 


Cuass A. “A Public 


Library.” 


I Project: 


Second medal 
V. L. Annis. 
B. Riaboff. 
J..4. Borton, 


Cuass A. ITI Project: “The Deco- 
ration of a Cabaret.” 


First medal 
Borton. 
Cunin. 
Reid. 
Wagner. 
Yang. 


Second medal 
Lanck. 
Riaboff. 
Ruhnka. 


Cusss A anp B. II Project: 
Archaeology: ‘‘ The Interior of an 
Early Christian Church.” 


Second medal 
N. N. Rice. 
S. K. Lickty. 


Crass A. III Project: 
ping Center.” 
First medal 
J. F. Lauck. 
Second medal 
R. Ruhnka. 
B. Riaboff. 
KE. R. Duckering. 
L. I. Kahn. 
T. Po Yame. 
T. E. Cooper. 


Crass A anp B. IIL Project— 
Archaeology: “‘The Porch of a 
Romanesque Church.” 

Second medal 


V. L. Annis. 


Crass A. IV Project: 
pal Market.” 

First prize. Second medal 
Tyo 

Second medal 
J. L. Evans. 
R. Rubnka. 

Crass A anp B. IV Project— 
Archaeology: ‘A Gothic Venetian 
Palace Facade.” 

Second medal 
S. C. Jelinek. 
R. Ruhnka. 


“A Shop- 


“A Munici- 


ODDS AND ENDS 
In the recent Beaux Arts Drive 
the school raised about $400. This 
does not include the $5.60 registra- 


_ tion fees of all those taking Beaux 


Arts work this year, which also 
goes to the upkeep of the building 
in New York, the Paris Prize 
Fund, etc. 


SOCIETIES 
(Continued from fage 24) 


the society, all M. E. students were 
eligible to vote at the election 
mentioned above, whether present 
members of Whitney or not. 

Support your society M. E.’s. 
and make it the activity that it 
should be! 

H. W. Parker, 
President. 


The annual “Stunt Nite” will 
take place on May 23d. All those 
having stunts for this night are 
urged to get in touch with Horace 
Steinhoff, ’26, the Stunt Nite Chair- 
man, as soon as possible. 
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Harnessing 
Niagara Falls 
for the 

First Time 


What Engineering 
Owes to Faith 


aT He pioneer harnessing of Niagara Falls in 1892, 
like all great engineering feats, was the result of - 
the co-operation of many able and constructive 
minds. There were no “older engineers” on this 
work, with younger assistants, as is now common, 
because there were no “older” engineers then. All of 
them were young men in a young business, optimistic, 
enthusiastic and willing to take long chances. 


The original Niagara installation represented prog- 
ress based largely on faith because there were many 
features of construction proposed at that time which 
Westinghouse Engineers refused to accept, and which 
time has shown to be utterly impracticable. 


Thus, in effecting a compromise, the three funda- 
mental features of heating, insulation and regulation 
of the 25-cycle machines as built, were vastly different 
from the original designs. Time verified their judg- 
ment, the-ten original generators operating success- 
fully for more than a quarter of a century. 


Looking back, it is gratifying that those young men 
served engineering so courageously, because truly it 
was an undertaking that taxed their faith to the limit. 


WESTINGHOUSE 
ELECTRIC 


ACHIEVEMENT & OPPORTUNITY 
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An Enormous 


Cylinder of Glass 


Most window glass is 
blown. Think of blow- 
ing soap bubbles — the 
principle is the same in 
glass blowing. There are 
two methods of blowing 
window glass, “Hand” and 
“Machine.” The former 
is the original method, 
and is very old, but it is 
now being rapidly super- 
seded by the “machine.” 


Imagine, if you can, a 
huge cylinder of glass ap- 
proximately 40 feet high 
and 2’ feet in diameter. 
This is window glass in 
one stage of its manufac- 
ture, directly after having 
been blown by the “ma- 
chine” process. 


Window glass is blown 
in this manner approxi- 
mately at the rate of a foot 
a minute. When com- 
pleted, the cylinder is 
gently lowered bya system 
of pulleys and then cut 
into sections about 4 feet 
in length. Next these sec- 
tions are split and then 
placed in a lehr or anneal- 
ing oven and _ flattened. 


Founded 1864 


HIRES TURNER 
GLASS COMPANY 


30th and Walnut 
PHILADELPHIA 


So far the meetings have been 
fairly successful, but the number 
of lower classmen who have come 
out is far from encouraging. It 
seems that the men do not realize 
the value of such an organization 
until they are Juniors or Seniors. 
They should be able to see that 
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Professional 
Gards 


ANALYTICAL, RESEARCH 
INDUSTRIAL and CONSULTING 


CHEMISTS 


Established 18 Years 
Food and Drug Experts 


EXPERT 
Testimony and Litigation Work 


JOSEPH S. CARLITZ & CO. 
159 N. 2nd St., Philadelphia 


Jos S. Carlitz—U. of P.,'05 


ee 


RICHARD L. HUMPHREY 
M. Am. Soc. CE-M. Inst. C. E. 

| CONSULTING ENGINEER 

| Philadelphia 


CHARLES S. LEOPOLD 
ENGINEER 
213-15 SOUTH BROAD ST. 
Philadelphia 


McClellan & Junkersfeld 


INCORPORATED 
ENGINEERING AND 
CONSTRUCTION 


Power Developments—Industrial Plants 
Examinations—Reports—Management 


| 68 Trinity Place, New York 


Chicage Philadelphia St. Louis 


Scofield Engineering Co. 


CONSULTING ENGINEERS 


Power Stations, Hydraulic Devel- 
opments, Gas Works, Electric 
Railways 


PHILADELPHIA 


it is only by association with the 
upper classmen that they can be- 
come familiar with the activities 
in the. school. The A. J. E, E: 
affords an excellent opportunity to 
make friends outside of your own 
class and every one should come 
out to our remaining meetings. 


FRATERNITIES 
(Continued from page 25) 


of wearing a key. In the spring 
of each year members from the 
Senior class are elected to Associate 
Membership. On Wednesday eve- 
ning, March 19th, members of this 
year’s Senior class were initiated 
into the Society of the Sigma Xi 
in the Veterinary Building after a 
dinner at Keplinger’s Banquet 
Room. Following the rituals, a 
regular meeting of the society was 
held. The balance of the evening 
was given over to short lectures 
and demonstrations by members of 
the Veterinary Staff. 


ETA KAPPA NU 

Eta Kappa Nu, the Electrical 
Engineering Honorary Fraternity, 
has just initiated five men: 

E. E. Garrett, 25. 
C. L. Apker, ’25. 

R. R. Osborn, ’25. 
5. L. Martin, ’25. 
J. L. McKay, 724. 

The initiation was followed by a 
banquet at the Normandie which 
was attended by a number of 
faculty and Alumni members. The 
election of next year’s officers will - 
take place very soon. 


TAU BETA PI 

On April 28th, after considerable 
revelry at the expense of ten Juniors 
these same Juniors were initiated 
into Tau Beta Pi. The initiates are: 

C. L. Apker, E.E. 

J. W. Emling, E.E. 

E. J. Fleischman, C.E. 
H. W. Jameson, C.E. 
H. T. Gruber, C.E. 

M. C. Knabe, C.E. 

J. Lomax, Ch.E. 

W. A. Rihl, C.E. 

H. F. Smyth, Jr., Chi, 
D. W. Sudell, M.E. 

At the same time three graduates 
were taken into the society, minus 
most of the revelry attendant with 
the undergraduates’ début. William 
H. Barton and Frank D. Carvin 
are well-liked members of our 
faculty from the C. E. and M. E. 
Departments, and Mr. William P. 
Parker, a practicing engineer, was 
the third member. 


Published in 
the interest of Elec- 


trical Development by © 


an Institution that will 
be helped by what- 
ever helps the 
Industry. 


Western Electric Company 


To you capitalists 
— the class of 24 


Your college training is in truth a capital. Its value 
is not fixed, but depends on the way you invest it. 

Some men demand a quick return —a high per- 
centage of profit. Others look more to the solidity 
of the investment. 

The man of speculative mind may stake all on the 
lure of a high starting salary, without a thought to 
the company which gives it or where this may lead 
him in ten years. ‘True, his opportunism may reap 
exceptional profit; or else a loss. 

The man who knows that great things develop 
slowly will be content with six months’ progress in 
six months’ time—provided he is investing that 
time in a company which offers him a future. 

You who are about to invest, satisfy yourself that 
the security you are getting is gilt-edged. 


Since 1869 makers and distributors of electrical equipment 
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Through Earthquake and Fire 


This Otis Elevator stands amid the Ruins of the SAGA MIYA DRAPERY STORE in YOKOHAMA 


Engineering Experience of over seventy years in 
Vertical Transportation is at your Service 


O.F 1°38 ELE V'A T © & oe Oo Meo ee 
Offices in All Principal Cities of the World 
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“KENFORD PRODUCTS”  — 1922 
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Ford & Kendig Co. 


Steam Supplies Power Piping 


ee ne 


Engineering Specialties 


\ -' DISTRIBUTORS 
“National” Welding-Scale Free Pipe 


-“Lunkenheimer” Valves and Specialties 


“Durabla” Gauge Glasses and Packings 


_ 1428-30-32 CALLOWHILL STREET 
PHILADELPHIA | 
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In this age of electricity 
the General Electric 
Company has blazed 
the trail of electrical pro- 
gress. You will find its 
monogram on the giant 
generators used by 
lighting companies; 
and even on the lamps 
and little motors that 
mean so much in the 
home. It is a symbol 
of useful service. 


GENERAL ELECTRIC 


HENRY CAVENDISH 
1731-1810 
English chemist and physicist, 
of whom Biot said, ““He was 
the richest of the learned and 
the most learned of the rich. 
Hislast greatachievement was 
his famous experiment to de- 
termine the density of the earth. 


He first made — 
water from gases 


Henry Cavendish, an eccentric millionaire 
recluse, who devoted his life to research, 
was the discoverer of the H and the O in | 
HO. In fact he first told the Royal Society 
of the existence of hydrogen. 


He found what water was by making it 
himself, and so became one of the first ot 
the synthetic chemists. 


Cavendish concluded that the atmosphere 


contained elements then unknown. His 
conclusion has been verified by the dis- 
covery of argon and other gases. 


The Research Laboratories of the General 
Electric Company have found a use for 
argon in developing lamps hundreds of 
times brighter than the guttering candles 
which lighted Cavendish’s laboratory. 
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